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ABSTRACT 
The study considers construction project performance in Zambia, through a case study of 
public high schools, constructed between the years 2006 to 2016. The quality of the built 
infrastructure has been in question for years, where resources spent do not match up with 
the life span. The cycle of replacing rapidly deteriorating infrastructure for the country is not 
sustainable. 
The study aimed at establishing a framework to improve quality management of school 
infrastructure projects. In its objectives, it investigated the relationships between certified 
quality management systems and performance levels in project environments: the state of 
building elements in constructed schools by looking at defects, the overall project 
performance, by assessing quality management systems of stakeholders, and the role each 
played towards quality achievement.  
Data was collected through: (i) the questionnaire, where 33 of the target 50 school 
administrators participated, (ii) observation, where 33 of the target 50 schools were 
observed, and (iii) structured interviews with key stakeholders, involving 3 client institutions, 
2 consulting architects, and 5 contractor representatives. 
Triangulation of data collected from end-users and through observation confirmed the 
presence of defects in the ‘sub-surface’, ‘construction’, and ‘materials’ deficiency categories. 
Other findings included incomplete quality management systems in some construction firms, 
fragmented application of quality management at project level by key stakeholders, and a 
lack of or weak application of existing regulation. 
In its contribution to knowledge, the study has proposed a remedial framework which 
addresses noted gaps by recommending a ‘review process’ of stakeholder QM input in the 
high school projects. Information obtained should be used to fill up gaps in stakeholder 
participation in project life cycle QM. It should equally be used to set up a National QM data 
base aimed at enhancing efforts to define, plan and implement QM in project life cycles. 
_________________________________________________ 










Construction Project Performance, according to Idrus and Sodangi (2010), has no universal 
evaluation criteria or measure. Traditionally, time, cost and quality were basic criteria to 
project success, used in project performance evaluations (Stojcetovic et al., 2014). However, 
the body of knowledge has over time established other criteria. These, among others include 
assessing performance relative to a defined goal (Rose, 1995), considering measures such 
as health, safety, environmental performance and user expectation/satisfaction (Chan and 
Tam, 2000); and meeting project targets with efficiency, resolving problems to the 
satisfaction of a customer (Heerkens, 2002)  
In Zambia, construction project performance has been in the limelight, mainly due to poor 
quality products and misapplied financial resources. The National Council for Construction 
(NCC), a body enacted to promote sustainable infrastructure development in Zambia, has 
been documenting both successes and failures during its quarterely site inspections of 
projects country wide. Amongst noted anomalies have been contractors’ operating without 
quality control plans or lacking competent personnel to manage sites (Kunda and Mwango, 
2014). Others have lacked laboratory facilities to check the quality of their work, or even 
utilised poor quality materials in constructed works (Muleya and Chifwaila, 2014).    
In terms of misapplication of financial resources, the Zambian Auditor General, in yearly 
audit reports highlights cases of over expenditure, or misappropriation of funds meant for 
public works (Chifungula, 2015). 
The study therefore examines how construction project performance in Zambia can be 
enhanced, using a case study of public high schools, to ascertain existing practices. High 
schools were chosen because of their nationwide coverage and the significant public interest 
they occupy. They also involve many stakeholders (private and public), and therefore qualify 
as a representative country sample. High schools picked were those constructed between 
2006 and 2016 (Ministry of Education, Undated). 
Study Objectives and Scope 
The main objective of the study was to establish (from findings in a case study of public high 
schools) a framework aimed at improved quality management of school infrastructure. 
Specific objectives were (i) exploring relationships between certified quality management 
systems and elements of performance in building project environments, (ii) reviewing the 
quality of building elements in a case study of Zambian public high schools and looking at 
defects, (iii) assessing overall performance of building projects in the cited case study, 
looking at quality management systems of key stakeholder institutions and the roles each 
played, and (iv) proposing a framework aimed at enhancing performance through improved 
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quality management. In terms of the scope, the study targeted key stakeholders who 
included end-users of the schools, Government and quasi-government institutions, Design 
Consultants, and Contractors. 
 
Methods of Investigation 
 
The methods of investigation were influenced by adopted research philosophy and 
paradigm. Philosophy involved the ‘Positivist’ view in the choice of ‘Epistemology’, where 
according to Saunders et al. (2009), observable phenomena provide credible data and facts. 
The choice of high schools in the case study to observe followed this rule. The ‘Interpretive’ 
paradigm, which according to the cited authors emphasizes the need to understand 
meanings attached to organisational life, was like-wise chosen. It influenced scrutiny into 
stakeholder organisational-management systems, in relation to quality and meanings 
attached to them. 
 
Mixed methods involving both quantitative and qualitative techniques were utilized in the 
study. These included: 
 Questionnaire Surveys. Questionnaires were administered to thirty-three (33) of the 
target fifty (50) high school administrators of completed schools, in seven (7) of the 
country’s ten (10) Provinces. These sought the views of ‘end-users’ on the quality of 
their building infrastructure. Respondents needed to note defects in the ‘sub-
surface’, ‘construction’, and ‘material’ deficiencies categories.  Included in the 
questionnaires were maintenance issues regarding frequency and cost, as well as 
who was responsible for it.  
 Observation. This was conducted using a schedule tabulating defects in categories 
cited above. Three (3) building types in thirty-three (33) high schools were observed 
by the researcher physically, and defects noted. In addition, the quality of external 
works was noted, i.e. ‘soil and rainwater drainages’, ‘water and electrical 
reticulations’ and ‘pavements’.      
 Structured Interviews. Three categories of stakeholder institutions, through 
representatives were interviewed. These were: (i) Client Institutions, i.e. National 
Council for Construction, Zambia Bureau of Standards, and Ministry of Housing and 
Infrastructure Development; (ii) Design Consultants, i.e. two Consulting 
Architectural Firms involved in the school projects, one from the public and the other 
from the private sectors; and (iii) Contractors, i.e. five Contractors’ Project 
Managers whose firms constructed thirty-five (35) of the fifty (50) targeted schools. 
Information sought related to quality management systems each institution held 
structured under five categories i.e. ‘Policy’, ‘Planning’, ‘Implementation’, 
‘Measurement’, and ‘Review’. 
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 Peer Literature. Existing country reports and other local literature were reviewed to 
understand the existing situation in Zambia. This was compared and contrasted with 
other peer literature, identifying gaps in the current knowledge.  
Main Findings of Existing Situation  
A summary of the research findings and analysis are given in Table 1 below: 
Table 1: Research Findings and Analysis 





 End-users indicated that 
infrastructure had defects 
in all assigned categories. 




 The researcher, through 
observation equally noted 




Triangulation of information obtained 
from end-users and the observer 
confirmed prevalence of defects in the 
cited categories: 
 
 Similarities and contrasts were 
noted through comparisons 
made between end-user views 
and what was observed; 
 Selected Provincial 
comparisons were also made 
in each category of defects; 
 Statistical analysis was further 
made testing association 
between variables i.e. location 
of school and presence of 
particular defect. 
Explanation of sources of defects was 
sought through comparisons with Peer 
Literature: 
 
 ‘Sub-surface’ deficiencies are 
linked to expansive soil 
conditions (Findlaw, 2017), or 
unknown soil conditions at 
point of design (Milam and 
Milam, 2019); 
 ‘Construction’ deficiencies are 
linked to poor workmanship 
(Findlaw. 2017), (Milam and 
Milam, 2019); 
 ‘Material’ deficiencies are 
linked to use of inferior 
materials (Findlaw, 2017) or 
damaged/inadequate materials 
from manufacturers (Levelset, 
2019).    
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 Majority of schools were 
maintained by in-house 
teams, i.e. 81%. 
 Most schools conducted 
maintenance monthly, i.e. 
67%. 
 Most respondents indicated 
an estimated maintenance 
cost of between 5-10% of 
capital expenditure, e.g. 
cost of repairing component 
per given period of 
assessment, being 5-10% 
of original cost. 
Majority of surveyed schools had 
been, at the time of survey, in 
existence for less than 5 years, i.e. 
51%. The following were noted:  
 
 Frequency of maintenance 
was high for recently 
constructed schools, pointing 
to inadequate product quality; 
 Statistical analysis confirmed 
the relationship between 
frequency of maintenance 
and overall quality of building 
infrastructure;  
 Cost of maintenance, 
conducted mainly by 
individual schools, could 







 Most end-users viewed the 
quality of their infrastructure 
as good/very good, i.e. 
54%. 
 The rest perceived it as 
‘fair’, i.e. 46%. 
The following observations were 
made regarding end-user perception: 
 The volume of defects 
contradict the end-user view 
that building infrastructure 
was good; 
 The expression of 
satisfaction in infrastructure 
by majority end-users could 
not necessarily have been on 
the basis of its quality; 
 Satisfaction could also relate 
to better maintained 
infrastructure, overlooking 
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 Quality management 
systems of three client 
institutions interviewed 
revealed complete and 
robust systems capable of 
delivering quality. The 
institutions were Zambia 
Bureau of Standards 
(ZABS), National Council for 
Construction (NCC), and 





The roles of client institutions in 
aiding quality achievement were 
mainly indirect, as listed below: 
 ZABS was open to offer 
training in Q.M. 
practices and Systems 
Certification such as 
ISO 9001 to willing 
stakeholders. Though 
capable of enforcing 
standards enacted by 
law, none relating to 
Q.M. have so far been 
enacted. ZABS’ role 
was therefore seen to 
be indirect. 
 NCC registered 
contractors and affiliated 
consultants through 
their individual 
Professional Bodies. It 
also conducted site 
inspections quarterly, to 
ascertain compliance 
with health and safety 
issues, and quality 
management. Though 
mandated to issue stop 
orders and penalties to 
erring parties, no 
evidence of such 
sanctions was available.  
 
 MHID offered oversight 
to Ministry of Education-
Infrastructure Unit, the 
implementing agency of 
the high school projects. 
However, such 
oversight did not 
translate into quality 
products, as seen from 
the numerous defects. 
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 Quality management 
systems of the two design 
architectural entities also 




 Three of the five 
construction entities had 
complete systems capable 
of delivering quality 
products, i.e. Firms CJX3, 
HJ4 and WK5.  
 Two Contractors however 
had incomplete systems, 
lacking quality ‘policies’, i.e. 






The roles of consultants in 
fostering quality delivery 
included designing the high 
schools to required standards 
and supervising their 
construction. However, the 
following were noted during the 
analysis: 
 
 Critical information 
regarding physical 
conditions may have 
been missed out during 
the design stage and 
this may have resulted 
in inadequate or wrong 
designs of building 
components, i.e. 




 Inadequate supervision 
at the construction stage 
may have resulted in 
poor quality 
workmanship and 
incorporation of inferior 
materials into the works; 
 
The role of participating 
contractors was to construct the 
high schools to specified quality 
standards, but the following 
were noted in the constructed 
schools:  
 
 The two contractors, 
i.e. DT1 and AB2 who 
lacked ‘quality policies’ 
in their systems 
depended mainly upon 
external factors to 
deliver quality, and 
lapses in quality 
delivery were apparent. 
  
x | P a g e  
 









  Three other contractors 
who had complete 
systems, i.e. CJX3, 
HJ4, and WK5, equally 
did not deliver quality 
products, and this can 
be attributed to 
inadequate supervision 
‘locally’, i.e. firm based, 
and ‘externally’, i.e. 
from design consultants 
and other stakeholders; 
 
 Inconsistencies were 
seen in the 
performance of all five 
contractors relating to 






Conclusions and Recommendations 
Having analyzed the major findings in Table 1, a summary of project performance in the 
case study is given below. 
 
i) Prevalence of defects in school infrastructure is seen in the presence of all three 
categories of ‘sub-surface’, ‘construction’ and ‘material’ deficiencies. This points to 
inadequacies in quality management practices of key stakeholders. 
 
ii) A lack of organizational quality policy in some stakeholder institutions had negative 
impact on quality delivery. Similar results were obtained from those with complete 
systems due to a lack of commitment to quality delivery.  
 
iii) Fragmented application of quality management at project level by key stakeholders 
also affected quality delivery. 
 
iv) Weaknesses or lack of application of regulations by relevant authorities equally 
affected quality delivery.  
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The cited conclusions have given rise to the proposed remedial framework, which seeks to 
address the noted gaps. This is illustrated in Figure 1 below.      
  
Figure 1: Proposed Remedial Framework Arising from Case Study  
The proposed remedial framework in Figure 1 is explained in the sections below. 
Historical Quality Review Using the “Ends-Up” Approach 
The Historical Quality Review through an “ends-up” approach is proposed as the initial 
remedial measure. The proposal is to review stakeholder QM input in the high school 
projects, beginning with end users and ending up with clients. Targeting end-users as first to 
input the review process is based on their practical knowledge of the QM outcomes in the 
infrastructure they occupy and maintain. A summary of each stakeholder’s input in the 
suggested approach is given below:   
 Information obtained from end-users should relate to defects noted, maintenance 
issues, and the design function. Once this information is obtained, it must be profiled 
in a Data Base created at the MHID, and then passed onto relevant contractors first, 
and to ‘design teams’, and ‘clients’ after. 
 
 Next up the hierarchy are participating contractors, whose in-put should respond to 
information raised by end-users. Information solicited from each contractor relates to 
defects noted and explanations for them, adequacy of specifications in materials 
used, and supervision and design issues. Once obtained, the information will 
similarly be profiled in the MHID Data Base before being passed onto the ‘design 
teams’ and ‘clients’. 
Proposed Remedial 
Framework Arising from 
Case Study Findings 
Historical Quality Review: 
The "Ends-Up" Approach.   
Creation of National QM 
Data Base at NCC Linked 
to MHID and ZABS.  
 
QM Regulation affecting 
Organizational QM 
Systems,  Contract 
Forms and Introduction of 
Motivation Measures.  
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 Information from the design teams will respond to both ‘end-user’, and ‘contractor’ 
reports regarding defects noted and causes; design and specification issues; and 
project supervision. The information once received and profiled in the MHID Data 
Base will equally be passed onto the Client. 
 
 Information obtained from ‘end-users’, ‘contractors’ and ‘design teams’ will aid the 
clients, who are the final stakeholder to input the process, to sum up the overall 
review process. This process will track and note stakeholder lapses in following 
through QM constructs in the life cycles of the school projects. Information obtained 
will also be profiled into the MHID Data Base, and later linked to the National QM 
Data Base hosted by the NCC.  
The information obtained through the historical quality review should aid the practical 
inclusion of stakeholders in the life cycle QM stages. It should also aid the creation of a 
National QM data base, to be discussed below. 
Creation of National QM Data Base at NCC Linked to MHID and ZABS 
The NCC National Construction Quality Management Data Base is expected to emanate 
from the MHID data bank. The proposal is for the NCC to maintain the link with the MHID 
and share the National Data Bank link with the ZABS QM System. The effort will help define 
quality and aid its planning and implementation in the life cycle of construction projects. 
Storage of assessed applicants’ construction QM information will be at the NCC National QM 
Data Base, to facilitate for progressive monitoring of stakeholder QM performance in projects 
undertaken.  
Regulation through QM Improvements at Individual Organisation Level 
This stage proposes establishment or improvement of Individual Organisation Quality 
Management Systems. This will involve stakeholder organizations such as ‘contractors’, 
‘consultants’ and ‘clients’. Each category is considered individually below.   
 Contractors 
The NCC working in collaboration with the ZABS and the MHID must institute measures to 
compel contractors to adopt QM within their systems. Contractors’ QMS must be subjected 
to assessment through the ZABS Systems Certification process. Part of the criteria for 
contractors to be registered or up-graded by the NCC for instance may be a demonstrated 
adoption of a functional QM system.   
 Consultants 
Similar measures raised in the preceding section regarding contractors should apply to 
consultants, even though their registration by the NCC is indirect, through affiliated 
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professional bodies. Consulting firms engaged in managing construction quality must equally 
be compelled to adopt quality management within their systems. This should be based on 
the ZABS Systems Certification process. This may be strengthened via Professional 
Indemnity requirements for all consultants engaged especially in public works. The 
enforcement may be done yearly through practice licence renewals. 
 Client Institutions 
All Client Institutions engaged in the procurement of public buildings are equally expected to 
possess quality management systems, verified by the ZABS Systems Certification process. 
This can be effected through mandatory policy. 
Regulation of QM at Project Level through Contract Forms 
All contract forms adopted for public works must have imbedded requirements for a ‘quality 
management plan’ by bidders. The forms must outline how bidders intend to effect quality 
management measures at various stages of the project life cycle. These plans must be 
followed through at applicable stages by supervising consultants.   
Regulation through Introduction of Motivational Measures 
Motivational measures proposed involve ‘scoring quality achievement’ by stakeholders. This 
is through outlined verifiable quality management constructs, in project life cycles.  
Stakeholders such as consultants and contractors, during the annual re-registration by the 
NCC, can have their quality performance in past projects appraised as part of the criteria. 
Higher ‘quality assessment scores’ should lead to better chances of re-registration, 
upgrading or vice versa. ‘Colour Coding’ of QM achievement embedded upon faces of 
renewed certificates can also be adopted to further motivate contractors or consultants to 
aim for higher QM achievement. 
Contribution to Knowledge 
The study has made several contributions to knowledge, which include (i) Proposing a 
remedial framework arising from the case study of public high schools, aimed at improving 
quality management; (ii) Showing challenges faced in a multi-stakeholder construction 
environment in implementing quality management; (iii) Highlighting that the quality of the 
building product does not necessarily determine client satisfaction; and (iv) Validation of the 
position that adoption of a certified quality management system such as ISO 9001 will not 
necessarily lead to improved project performance, relating to quality management.   
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CHAPTER 1 INTRODUCTION 
1.0 Background Information 
This Chapter introduces Zambia, the country where the study was conducted. The Chapter 
outlines the background information which describes the country’s physical, social, and 
economic statuses.  
The research was conducted under the title of “Construction Project Performance – A Case 
Study of Public High Schools”.  
What motivated the author to undertake the research, its study aim and objectives, as well 
as the research questions it seeks to answer, are all outlined in the Chapter.  Study 
limitations are equally stated.   
1.1 Zambian Physical, Social and Economic Outlook  
Zambia is a country in Central Africa surrounded by eight countries namely Malawi, 
Tanzania, Zimbabwe, Namibia, Mozambique, Botswana, Democratic Republic of Congo and 
Angola. With a population of approximately 17.5 million people (ADB, 2017), the country is 
one of Sub-Saharan Africa’s most highly urbanized countries. In 2015, urban growth was 
estimated at 42 percent as people moved to towns in search of jobs and opportunities. 
Zambia’s economy is mainly sustained by its mineral wealth, with copper being the main 
stay. According to the Economist Intelligence Unit (EIU) (2019), copper and other minerals 
make up three quarters of the country’s export earnings. The author outlines how the 
Zambian currency (the Kwacha), being sensitive to swings in world prices, has lost more 
than 50% of its value against the United States Dollar since the end of 2013. Even though 
the currency saw a measure of stability in the years 2016 to 2017, capital outflows due to 
tightening global liquidity in 2018 applied pressure upon the kwacha.  
The EIU (2019) further cites failure by the Zambian government to reach a loan agreement 
with the International Monetary Fund (IMF) as a source of further stress on the economy. 
Eroded investor confidence has been the result due to fear of an external debt default, 
leading to capital outflows. The author narrates how this is reflected in the rise of the 
Zambian Eurobonds yield, from 7% to 16% in early 2019. In addition, Zambia has known low 
and falling international reserves which, currently, provide import cover of less than two 
months. This signals a growing risk of hard currency shortages for business in the country. 
Other key findings the EIU report highlights about Zambia include weak commodity prices 
and working capital constraints experienced by businesses due to credit crowding-out by the 
public sector. There was also a substantial increase of the public/GDP ratio from 30% in 
2013 to 65% in 2017 as a consequence of large fiscal deficits. The current account equally 
saw movement from surplus into deficit, with foreign direct investment (FDI) declining.  
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1.2 The Zambian Construction Industry 
The construction industry in Zambia is regulated by the National Council for Construction 
(NCC). This is a statutory body set up under the National Council for Construction Act No.13 
of 2003 (NCC, 2017). This body is responsible for promoting, developing, training and 
regulating construction in the country. The body is further charged with the responsibility of 
registering contractors and affiliation of professional bodies such as the Zambia Institute of 
Architects, The Engineering Institution of Zambia, and the Surveyors Institute of Zambia. 
Members of these bodies are engaged in activities related to the construction industry. In 
addition, the NCC provides for matters connected with or incidental to the construction 
industry.    
1.3 Statement of the Problem 
Zambia has had challenges in putting up infrastructure that fits the ‘quality criteria’. This 
however is done using colossal amounts of money. The World Bank, being among the major 
financiers, partnered with the Zambian Government to construct 82 Secondary Schools in 
seven (7) of the Country’s ten (10) Provinces, at a cost of 62 million United States Dollars, 
under the Education Enhancement Project (ZEEP) (The Rahnuma Daily, 2020). This is 
among other initiatives targeting improved educational infrastructure that have gone side by 
side with it. In spite of this, the quality of school infrastructure is questionable. This is in 
keeping with other public works whose quality raises incessant press reports, suggesting 
dissatisfaction among members of the public.  
The Zambian Auditor General has over the years also been highlighting cases of 
misappropriation of project funds in public works (Chifungula, 2015). This results in under 
funding of projects, impacting them negatively quality wise. 
In a quest to address the cited concerns, both public and private stakeholders have been 
amalgamating efforts. Key among such stakeholders is the National Council for Construction 
(NCC), a body enacted to complement the Zambian Construction Policy (National Council for 
Construction, 2003).  
1.4 Justification/Motivation 
The author therefore has chosen to look into the problem of Quality Management in the 
Zambian Construction Industry, targeting School Infrastructure Projects. This is in order to 
contribute to the on-going quest to address the problem, especially that colossal amounts 
are spent yearly on re-works, which can be avoided.  
1.5 Aim of the Study  
To establish from findings in a case study of public high schools, a framework aimed at 
improving quality management of school infrastructure projects. 
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1.6 Specific Objectives 
 To explore the relationships between certified quality management systems and 
elements of performance in building project environments;  
 To review the quality of building elements in a case study of Zambian public high 
schools, looking at defects; 
 To assess overall performance of building projects reviewed in the cited case study, 
on the basis of identified quality management systems adopted by key stakeholder 
institutions; 
 To propose a framework aimed at improved quality management of school 
infrastructure projects. 
1.7 Research Questions 
i) What are the relationships between certified quality management systems and 
elements of performance in building project environments? 
ii) What is the state of building elements in the Zambian case study of public high 
schools in terms of defects? 
iii) What is the assessed overall performance of building projects in the Zambian 
case study, from the view point of identified quality management systems 
adopted by key stakeholder institutions? 
iv) Can a framework aimed at improving quality management of school 




i. The study, through citing Construction Project Performance in the Republic of 
Zambia, streamlined this to a unit of High Schools. These were constructed between 
a ten-year period of 2006 to 2016. This unit, spread throughout the 10 provinces is 
taken as representative of building projects constructed in the country. 
ii. Due to limited financial resources, sample size was constrained to a practical 
representative minimum. 
iii. High schools chosen were public, constructed for public use, as opposed to privately 
owned schools whose quality status would have taken a different dimension.   
 
1.9 Concluding Remarks 
The chapter has briefly discussed the background to the research project from the view point 
of the Zambian physical, social, and economic outlook, its construction industry, and the 
statement of the problem. It has also outlined the research aim, its objectives, questions, as 
well as limitations. The study will now proceed to review available literature in Chapter Two.  
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CHAPTER 2 LITERATURE REVIEW 
2.0 Global Construction Environments and Their Relationship to Quality  
 Management 
 
Chapter Two considers literature related to global construction environments and their 
relationship to quality management. It highlights stakeholders in construction environments, 
global building project performance criteria, global quality management systems, 
construction defects, and performance and quality management in Zambia. 
The Chapter further considers performance measurement and quality management theories 
in detail. The theories discussed under performance measurement include resource-based 
view, benchmarking, balanced scorecard, value chain, and Porter’s five forces.  
Theories discussed under quality management include quality assurance (QA), total quality 
management (TQM), lean manufacturing, six sigma, ISO 9000, Malcolm Baldrige National 
Quality Award (MBNQA), and European Foundation for Quality Management (EFQM). 
2.1 Stakeholders in Construction Environments  
The construction industry has many stakeholders. These are varied and represent different 
interests in the supply chain. According to Walker et al. (2008), stakeholders are individuals 
or groups who have an interest or some aspect of rights or ownership in the project, and can 
contribute to, or be impacted by, either the work or the outcomes of the project. The cited 
authors streamline stake holders into four groups, namely: 
i) Upstream stakeholders; 
these comprise the paying customer and end users of the product/service; 
ii) Downstream stakeholders 
these include suppliers and sub-contractors; 
iii) External stakeholders 
these comprise the general community and independent concerned individuals or groups 
who feel that they will be impacted by the project and its outcomes; 
iv) Project Sponsor/Champion and Delivery Team 
this is the most visible stakeholder group facilitating actual project implementation. 
Walker et al. (2008) further emphasize that projects serve the needs of stakeholders by 
ensuring that their expectations and needs are realized. Key to harnessing stakeholders is 
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the need for project managers to know how to connect into this network, identifying the main 
players and their value propositions. 
Howes and Tah (2003), on the other hand, highlight the position that entities and persons 
concerned with a project have a stake in its successful completion. They stress that parties 
involved are bound by the requirement to conform to specified quality standards and to 
operate within budget and according to the time schedule.  
2.2 Global Building Project Performance Criteria 
The preceding section has established how the construction industry has several 
stakeholders with varied interests. Ali and Rahmat (2010) attribute the numerous problems 
to deliver quality construction projects to the multitude of professions, occupations and 
organizations. This stated the criteria for project performance are therefore critical if quality 
projects are to be delivered.  
Rose (1995) defines performance measurement as the process of evaluating performance 
relative to a defined goal. The author further states that performance measurement is there 
to guide steady advancement toward established goals and identify shortfalls or stagnation. 
Ali and Rahmat (2010) further highlight how there is no standard approach used by clients to 
evaluate project performance, as project success carries different definitions to different 
people. The authors narrate how project success in earlier years was measured by project 
duration, monetary cost and project quality. The authors further cite how time, cost and 
quality were the basic criteria to project success, being always included in any project 
performance evaluation. 
The traditional project performance measures of cost, quality and time are by no means the 
only criteria. Other non-traditional measures have been proposed and applied. Chan and 
Tam (2000) for instance, noted that various other key components used in measuring project 
performance are health and safety, environmental performance, user 
expectation/satisfaction, actor’s satisfaction and commercial value. This is in addition to the 
established list by Kumaraswamy and Thorpe (1999) which included criteria such as meeting 
the client’s budget, schedule, and quality of workmanship. 
Chan and Chan (2004), on the other hand, proposed the developing of Key Performance 
Indicators (KPI) to establish a benchmark for measuring the performance of a construction 
project. This was on account of the fact that the criteria for project success was continuously 
being improved upon by researchers. These authors equally affirm the position that there is 
no unanimous agreement as to the measure of project success. 
Shenhar et al. (2001), in reference to criteria for project success, emphasize the absence of 
universally accepted frameworks for such assessment. These authors reiterate that various 
people assess it differently with the passage of time, and that industry, project team or 
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individuals will have their own definition. Muller and Turner (2007) add to this argument by 
stating that project success criteria vary from project to project.       
Heerkens (2002), as quoted by Din et al. (2010), suggests that project success can be 
measured at four levels. The first involves meeting project targets such as the original 
objectives regarding cost, schedule, quality and functionality. The second level involves 
project efficiency by highlighting the way the project was managed. The third involves 
customer or user utility by considering the extent to which the project fulfils its mission of 
solving a problem, exploiting an opportunity, or satisfying a need. The fourth and final level, 
being the organizational improvement referring to wider lessons learnt from the project, 
which according to Forsberg et al. (2000), is an area too often neglected in judging project 
success or otherwise. 
Idrus and Sodangi (2010) add another dimension to performance measurement when they 
assert that the term ‘performance’ can take on different meanings depending on the context 
in which it is being used. The cited authors recount how performance basically measures 
effectiveness and efficiency from the view point of doing the right thing and doing it right.      
Chilongo and Mbetwa (2017), in investigating project performance among contractors in 
Lusaka Province, outline various performance complexities arising from, among others, 
revisions in drawings and designs, poor leadership/management, a lack of coordination and 
motivation, etc.  
Zulu and Chileshe (2008) highlight how Zambian construction projects have failed in various 
performance measures such as time, cost and quality by arguing further that poor 
contractors’ performance affects competitiveness. 
2.3 Global Quality Management Systems 
2.3.1 Evolution of Management Standards 
The discussion involving performance measurement in the preceding section underscores 
the need to have basis upon which regulations are achievable. According to the Chartered 
Quality Institute (2015), the evolution of formal management system standards has been 
primarily driven by customers in the regulated industry sector and legislation, rather than 
internal economics.  The author narrates how the failure of organisations to regulate their 
own outputs forced some stakeholders, primarily customers and society, to impose 
requirements that constrain an organisation’s policies and practices. This was deemed 
necessary to ensure the supply of conforming products and services. It was done also to 
prevent accidents and injury to personnel, damage to and loss of property and the protection 
of the natural environment.  
The Institute further states that as bodies engaged in standards’ development approached 
the problem by looking inwardly on an organisation, instead of looking outwardly from it, 
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separate standards focused on the needs of customers and society. The effect was the 
creation of two quite separate evolutionary strands, one focusing on product and service 
quality and the other focusing on the duty of care which an organisation has to society. The 
latter came several years after the former. Standardisation in product and service quality led 
the field and developed concepts that were later adopted by the standards in the field of duty 
and care.  
In reviewing the evolution of management system standards, commencing with product 
quality in the last 50 years, the Chartered Quality Institute (2015) lists the following: 
1959 - Mil Q 9858, Quality Program Requirement (US DoD) 
1968 - AQAP 1, NATO Quality Control Requirement for Industry (NATO) 
1972 - BS 4891, A guide to quality assurance (BSI) 
1973 - Def Stan 05-21, Quality Control Requirements for Industry (UK MoD) 
1974 - BS 5179, Guide to the operation and evaluation of quality assurance systems (BSI) 
1979 - BS 5750, Quality Systems (BSI) 
1987- ISO 9000, Quality Management Systems - first series (ISO) 
1990 - Investors in People Standard (originally DfEE and now IIP) 
1992 - BS 7750, Specification for environmental management systems (BSI) 
1994 - ISO 9000, second series 
1995 - BS 7799, Information security management (BSI) 
1996 - ISO 14001, Environmental management systems - requirements with guidance for 
use 
1996 - BS 8800, Guide to occupational health and safety management systems (BSI) 
1997 - SA 8000, Social Accountability (originally the Council on Economic Priorities 
Accreditation Agency and now Social Accountability International) 
1999 - OHSAS 18001, Occupational Health and Safety Management Systems Specification 
(BSI) 
2000 - ISO 9000, third series (ISO) 
2003 - The Small Business Standard - a basic standard for quality management systems in 
micro, small or medium sized businesses where certification is not a requirement 
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2005 - ISO/IEC 27001, Information Security Management Systems requirements (ISO) 
The Chartered Quality Institute (2015) further outlines the management system standards by 
addressing the following requirements listed and explained in Table 2.1 below. 
Table2.1: Requirements Addressed by Management System Standards 
Requirement Issues Addressed 
Policy Defining, documenting, maintaining and communicating overall 
intentions relative to an aspect of organisational performance, e.g. 
quality, environment, profit and safety. 
Planning Establishing objectives, measures and targets for fulfilling the 
policies, assessing risks and developing plans and processes for 
achieving the objectives that take due account of these risks. 
Implementation Resourcing, operating and controlling the processes as planned, 
including the handling of conforming and nonconforming outputs. 
Measurement Monitoring, measuring and auditing processes, the fulfilment of 
objectives and policies and satisfying stakeholders. 
Review Analysis and evaluation of the results of measurement, determination 
of performance against objectives and determination of changes 
needed to policies, objectives, measures, targets and processes for 
continuing suitability, adequacy and effectiveness of the system. 
 Source: Chartered Quality Institute (2015), pp 3-4.  
The Chartered Quality Institute (2015) stresses that since an organisation will have many 
stakeholders, the output of standards should be to satisfy these stakeholders. This is via 
serving achievement, control, assurance and improvement of stakeholder requirements.  
 2.3.2 Quality Management Systems in General Industry 
The development of Management System Standards, as outlined in the preceding section, 
has given rise to their application in general industry. According to Juran and Godfrey 
(1998), QM practices purpose to improve product quality, meeting customer needs, and 
being free from deficiencies such as errors and rework. Ahire and Dreyfus (2000) in 
agreement, add that product quality is the result of manufacturing resources working in 
varying degrees to achieve customer satisfaction with low deficiencies. The resources 
include people, processes, materials and equipment. 
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QM evolution has seen the establishment of various models, which include Quality 
Assurance (QA), Total Quality Management (TQM), Lean Organisation, and Benchmarking, 
among others (Fiorenzo et al. 2006). These, according to the cited authors, have constituted 
a basis for involving and integrating all factory competencies, contributing to enhancing 
competitiveness. The review of peer literature below in manufacturing is given, looking at 
examples in various countries. 
Kull and Wacker (2010) discuss the effectiveness of QM in Asia, looking at the influence that 
culture has over it. Three closely related East Asian countries of China, Korea, and Taiwan 
were selected by the authors for examination. Earlier, Chao and Leow (2008), and 
Teagarden and Hinrichs (2009) questioned the efficacy of QA in China when they discussed 
quality problems linked to tainted milk products and excessive lead levels in toys.  
Deming (1986) and Juan et al. (2007) conclude that because many QM practices were 
developed in Japan, a culture distinct from other East Asian Countries, QM may not be as 
effective in these other countries because of different cultural values. The authors’ further 
state that as a consequence, implementing QM in China and other East Asian countries may 
not correct quality problems as expected.` 
Various studies looking at TQM and performance levels have also been conducted. Arawati 
and Za’faran (2011) for instance outline how TQM practices facilitate continuous 
improvement, aid customer requirements, reduce rework, and enable long-range thinking. 
They also increase employee involvement and teamwork, process redesign, competitive 
benchmarking, team-based problem solving, constant measurement of results and fostering 
closer relationships with suppliers. These authors, in examining the importance of TQM in 
the Malaysian industry, investigate relationships between TQM, production performance and 
customer-related performance. Their findings suggest that there are significant correlations 
between the foregoing parameters. 
Ozden and Birsen (2005) developed an analytic network process (ANP)-based framework to 
identify the level of impact of different factors on TQM implementation, and level of readiness 
by Turkish manufacturing industry. The study highlights that contrary to survey respondents’ 
perception that ‘quality improvements’ and ‘higher revenue’ were the most influential factors, 
the application of the model suggested ‘zero defects’ and ‘costly long-term study’ as the 
more influential. The results of the decision model further showed that Turkish manufacturing 
industry had a readiness level of 59.2% for implementing TQM. 
Taylor and Wright (2003) investigated the link between TQM implementation and successful 
outcomes. This was done through a cohort of 109 firms over a 5-year period. Data collected 
and analysed suggested that the size of a firm, the nature of the customer base and the 
holding of ISO 9000 series certification had no significant effect on TQM outcomes for the 
cohort. Instead, the time since TQM adoption, the inclusion of quality objectives in the 
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strategic planning process and, the need for senior managers to take charge of TQM 
ensuring that the majority of the employees are involved in its implementation were the 
factors significantly associated with TQM success.  
Babatunde (2013) investigated cross-cultural management of quality performance of 
Chinese construction firms in Nigeria. The study showed that Chinese firms that were able to 
identify and manage differences of the influences of national culture on Total Quality 
Management (TQM) implementation were perceived as firms with good quality performance 
in Nigeria. 
While as the foregoing studies based on the application of TQM in various jurisdictions have 
shown levels of success, empirical evidence on TQM and performance levels generally have 
produced mixed results. TQM research in earlier stages attempted to construct instruments 
capable of measuring TQM practices (Garvin, 1983). Other research analysed relationships 
between practices of TQM and organizational performance on various levels. Challenges 
that such approaches faced were due to factors such as, operationalising TQM as a single 
construct (Douglas and Judge, 2001) or operationalising TQM as a multi-dimensional 
construct (Samson and Terziovski, 1999). Further, the levels of performance measured vary 
among studies with some operationalising performance only at operating levels (Samson 
and Terziovski, 1999), others only considering financial performance (Douglas and Judge, 
2001), while others still looking at multiple levels (Das et al., 2000).  
 2.3.3 Quality Management Systems in Construction 
The preceding section considered quality management systems in general industry. This 
section considers QM systems in construction citing applications and outcomes in different 
countries. QM based on the ISO 9000 series constitute the examples considered below. 
 
Ali and Rahmat (2010) in reference to the Malaysian situation examined the benefits of 
implementing ISO 9000 standard to construction, and the criteria used for measuring project 
performance. This study measured project performance from variables such as ‘time, cost, 
quality, client satisfaction, health and safety, and functionality. The study concluded that 
‘functionality’ and ‘client satisfaction’ were the two most important criteria for measuring 
construction project performance, whereas ‘time’ and ‘cost’ were least.   
Pheng et al. (1999) examined whether the implementation and certification of QMS to ISO 
9000 standard in Singapore helped construction firms achieve higher construction quality 
standards. This was through higher ‘Construction Quality Assessment System’ (CONQUAS) 
scores. The study is intended to examine the foregoing addressed questions such as: ‘What 
is the impact on construction firms following the implementation of ISO 9000 quality 
management systems in their operations?’  ‘Does ISO 9000 really work for them?’ ‘Is there a 
positive relationship between certification to ISO 9000 standards by construction firms and 
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achievement of higher construction quality as indicated by their CONQUAS scores?’ The 
study concluded that (i) there was no clear indication of consistent increase in CONQUAS 
scores among certified contractors after achieving third party certification to ISO 9000 
standards; (ii) contractors certified to ISO 9000 standards appeared to have achieved higher 
CONQUAS scores than non-certified firms, albeit not significantly; (iii) foreign certified 
contractors seemed to perform better than local certified contractors in so far as CONQUAS 
scores were concerned; (iv) local non-certified contractors seemed to perform better than 
foreign non-certified contractors in so far as CONQUAS scores were concerned. 
Din et al. (2010) explored the relationship between an ISO 9000 certified quality 
management system (QMS) and elements of performance in construction environments. The 
study adopted a survey approach targeting Project Managers in the Malaysian construction 
sector, working in both ISO 9000 certified and non-certified organisations. The study 
explored three elements of performance, namely project management (PM) practices, 
financial management (FM) practices, and project success. The study concluded that overall, 
ISO 9000 certified companies had enhanced levels of performance than their non-certified 
counterparts in relation to PM and FM practices. 
Further, Smallwood and Rwelamila (1998), in reference to South Africa, underscored the fact 
that general contractors, though aware of the ISO 9000 system and the successes it had 
achieved, did not implement strategic quality planning. The contractors were reported to lack 
competent senior management and organizational structures to implement and sustain the 
systems.  
The foregoing examples of QM systems in construction focused on the ISO 9000 series in 
measuring project performance. However, Fuentes et al. (2003) notes that while many 
organizations use the ISO 9000 series as a reference framework in establishing their QA 
system, most of them overlook the process of interpreting and adapting these standards to 
their own characteristics and capabilities. The authors’ further state that as a consequence, 
there are misunderstandings regarding the objectives of the standards.  
2.4 Construction Defects and Their Impact on Quality Delivery 
The preceding sections considered the evolution of quality management systems and their 
application. The section below addresses construction defects and their impact on quality 
delivery. 
2.4.1 Types of Construction Defects 
Findlaw (2017) considers construction defects to include any deficiency in performance or 
furnishing of planning, design, supervision, inspection, construction or observation of 
construction to any new home or building. This is further seen in a failure to construct the 
building in a reasonably workmanlike manner and/or the structure fails to perform in the 
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manner that is reasonably intended by the buyer. The author categorises common and high-
cost construction defects to include: 
i. Structural integrity, i.e. concrete, masonry and division, carpentry, unstable 
foundations 
ii. Expansive soils 
iii. Mechanical 
iv. Electrical 
v. Water intrusion, i.e. often resulting in toxic mould 
vi. Thermal and moisture protection 
vii. Doors, windows and glass 
viii. Finishes 
The cited author highlights further categorisation by courts of law, of construction defects into 
four areas, namely design deficiencies, material deficiencies, construction deficiencies, and 
subsurface deficiencies. The categories of construction defects as outlined by courts of law 
are further given and explained in Table 2.2 below. Love (2002) on the other hand defines 
defects as an unnecessary effort of redoing an activity or process that was incorrectly 
implemented the first time. Mills et al. (2009) further state that terms such as defect, rework, 
failure and error have been used interchangeably and interpreted similarly in various 
construction literatures. The categories of construction defects as outlined by courts of law 
are given in Table 2.2 below.  
 Table 2.2 Categories of Construction Defects According to Courts of Law 
Construction Defect Category Explanation 
Design Deficiencies Constitutes failure by design professionals such as architects 
and engineers to work as specified in codes of practice. 
Material Deficiencies Use of inferior building materials resulting in significant 
problems, i.e. leaking windows and roofs. These can emanate 
from poor manufacturing practices.  
Construction Deficiencies These can arise from poor quality workmanship, i.e. water 
infiltration through portion of building structure resulting in 
growth of mould. 
Subsurface Deficiencies Expansive soil conditions resulting in unstable foundations, i.e. 
seen in cracked foundations, floor slab or other damage to 
building. 
Source: Findlaw (2017). 
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According to Chong and Low (2006), many defects are latent and occur a few years after 
occupancy. The cited authors attribute this to design, specification, material and managerial 
errors.  
Other studies by Love and Li (2000) relate defects to physical phenomenon needing 
correction, and state that such activity can then be regarded as rework. Watt (1999) amplify 
on the definition of construction defect by stating that this relates to a failing or short-coming 
in the function, performance, statutory or user requirements of a building, and might manifest 
itself within the structure, fabric, services or other facilities of the affected building. Jingmond 
and Agren (2014) define defects as any kind of deviation caused by a technical problem that 
results in misuse of resources or additional cost during construction. 
The cited definitions of construction defects show the close link that defects in general have 
with construction quality management. 
2.5 Performance and Quality Management Initiatives in Zambia 
Having considered performance measurement and quality management systems at a global 
level, the study specifically now considers aspects of these from the Zambian perspective.  
Two initiatives are highlighted, namely the Construction Sector Transparency Initiative and 
the Zambian Bureau of Standards Quality Assurance Scheme. 
2.5.1 Construction Sector Transparency Initiative (CoST) 
The Construction Sector Transparency Initiative Zambia (CoST Zambia) is a multi-
stakeholder initiative aimed at increasing transparency and accountability in the construction 
sector, through improved disclosure of material project information (CoST Zambia, 2010) . In 
its pilot phase, there are three procurement entities: Ministry of Education (MoE), 
Department of Public Infrastructure, i.e. former Buildings Department (BD), and Road 
Development Agency (RDA) that participated.  
The Pilot phase of the CoST initiative highlighted issues of concern relating to the project 
cycle such as absence of budgets, tender evaluation process, and cost overruns during 
contract implementation (CoST Zambia, 2010).   
According to Muya et al. (2010), the CoST initiative sought to enhance the transparency and 
accountability of procuring entities (PEs) and construction companies (CCs) for the cost and 
quality of public sector construction projects. Several reports were compiled, all aimed at 
increasing transparency and accountability in the construction sector through improved 
disclosure of material project information. This was equally intended at improving product 
quality leading to customer satisfaction. The CoST initiative was also chosen because it 
shades light upon the construction of High Schools, which are taken as a ‘case study’ in this 
research.  
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Mulenga et al. (2010) summarized the findings of some High Schools under review, noting 
irregularities as follows: 
 Tender evaluation reports were not disclosed to show how the evaluations of 
submitted bids were conducted; 
 The Ministry of Education did not undertake pre-qualification of contractors to 
ensure that only companies with necessary qualifications and experience were 
shortlisted and invited to submit bids; 
 There were no contract documents to show the type of contracts entered into 
and the date of signing the contracts between Ministry of Education and some 
contractors; 
 The external works which included water and sanitation, power and landscaping 
were not part of the contracts; 
 The projects experienced delayed payments to the contractor; 
 There was a lack of information on the scope, program and cost of the projects 
from District Education Board Secretary’s offices; 
 Lack of clerk of works on sites; 
 Language barrier with some Chinese contractors who could not communicate in 
English or any known local languages.  
In spite of the noted irregularities, Mulenga et al. (2010) conclude that the quality of the 
works, from the visual inspections and information disclosed, was satisfactory.      
2.5.2 Zambia Bureau of Standards Quality Assurance Schemes  
The second of the Zambia initiatives reviewed are the Quality Assurance schemes offered by 
the Zambia Bureau of Standards. Information available on these schemes is general, and 
summarized below. 
 Quality Assurance Schemes 
The Zambia Bureau of Standards (ZABS), through its product and management system 
certification, seeks to facilitate good quality products and management systems (ZABS, 
2017). Through its offer of a quality mark, denoting compliance, ZABS provides confidence 
in the quality of the product/system to the consumer. Some of the ZABS schemes offered 
include: 
 Product Certification Scheme, 
 Domestic Quality Monitoring System Scheme, 
 Timber Inspections Scheme, 
 Quality Management System – ZS ISO 9001:2008 Scheme, and 
 Import Quality Monitoring Scheme. 
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In relation to Quality Management Scheme ZS ISO 9001:2008, eight quality management 
principals are emphasised, as listed below (ZABS, 2017):  
 Customer focus, 
 Leadership, 
 Involvement of people, 
 Process approach,  
 Systematic approach to management, 
 Continual improvement, 
 Factual approach to decision making, and 
 Mutually beneficial supplier relationships. 
The ZABS standards have so far been applied to general industry. In terms of the ISO 
9001:2008 standard, some construction companies have been certified.   
2.6     Performance Measurement and Quality Management Theories 
The preceding section of the Literature Review considered global construction environments  
and their relationships to quality management. It highlighted the role and significance of  
Stakeholders in construction environments, criteria for global project performance, and the 
evolution and application of quality management standards. It also considered construction 
defects, as well as performance and quality management initiatives in Zambia. 
 
This section of the Chapter now considers theories associated with performance 
measurement and quality management. In considering theories associated with performance 
measurement and quality management, the following will be highlighted: 
a) Performance Measurement Theories, including: 
 
i) Resource-based view, 
ii) Benchmarking, 
iii) Balanced scorecard, 
iv) Value Chain, 
v) Porter’s five forces; 
 
b) Quality Management Theories, involving: 
 
i) Quality Assurance (QA), 
ii) Total Quality Management (TQM), 
iii) Lean Manufacturing, 
iv) Six Sigma, 
v) ISO 9000, 
vi) Malcolm Baldrige National Quality Award (MBNQA), and 
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vii) European Foundation for Quality Management (EFQM). 
 
Each of the cited performance measurement and quality management theories will be 
considered in general.  
 
2.6.1 Performance Measurement Theories 
 
 Resource Based View (RBV) 
 
According to Law (2016), the Resource Based View (RBV) is a model holding that a  
company’s business strategy should be determined principally by its internal resources such  
as its assets, capabilities, processes and intellectual capital, rather than external factors 
such as market opportunity. The RBV holds that a company can create sustainable 
competitive advantage where its resources satisfy the criteria of being valuable, rare, 
imperfectly imitable and non-substitutable. 
 
The RBV equally encompasses the ‘dynamic capabilities approach’ whose key capabilities  
include: 
 
i. Proactive environmental scanning, 
ii. A focus on market demand, 
iii. Consumer feedback, 
iv. Continuous improvement, 
v. Successful business technology management, and 
vi. A readiness to reconfigure the company’s structures, resources and competencies in 
innovative ways. 
 
Barney (2001) explores the associations the resource-based view has relative to three 
theoretical traditions. These are SCP theories of competitive advantage, the neo-classical 
microeconomics, and evolutionary economics. The author states that the theories are not 
entirely different, but share common assumptions. These include the assumption that 
resources and capabilities may be varied in their distribution across firms. The differences 
may also be long lasting (Barney, 1991). Another area of commonality is the understanding 
as to why some firms consistently outperform others.  
 
In terms of the relationship between the resource-based view and SCP logic, McGahan and 
Porter (1997) estimated relative input of firm and industry attributes on firm performance. 
These authors acknowledge that while apparent variance across industries exist, ‘firm 
effects’ seem to be larger than ‘industry effects’.  
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Peteraf (1993) positioned the resource-based view relative to neo-classical microeconomics. 
The author focused on describing and measuring the attributes of resources and capabilities 
that led them to be elastic in supply.  
 
Robins and Wiersema (1995) measured attributes of a firm’s resources and capabilities, and 
thereafter correlated these measures with a firm’s performance. 
 
Among scholars advocating evolutionary versions of resource-based logic, Karim and 
Mitchell (2000) demonstrated how capabilities of firms changed over time. The authors also 




Benchmarking is a process where an organization endeavours to learn from the best-in-class 
organizations, determines how the best-in-class achieve those performances, and utilizes 
the best practices in their own organizations (Meybodi, 2008) 
Benchmarking has been utilized to improve aspects of organizations’ competitive advantage. 
These include cost, quality, delivery and customer service. They are regarded as flexible 
tools that could be used for gradual continuous improvement, as well as for major changes 
of re-engineering (Meybodi, 2008). 
 
 Balanced Scorecard 
The balanced scorecard was originally conceived as a diagnostic tool providing managers 
with a comprehensive assessment of organizational performance (Roussas and McCaskill, 
(2015).  
It provides a framework for a company to pinpoint its strategic objectives and measure its 
performance by the way of four perspectives. These perspectives are financial, customers, 
internal business, and learning and growth (Tuan and Venkatesh, 2010). 
The balanced scorecard is a formal management tool that links strategic objectives with 
management performance indices (Chiang and Lin, 2009). Managers who utilise the tool 
attempt to capture both financial and non-financial indicators. This is done by aligning 
business activities to the vision and strategy of the organization and improving internal and 
external communications. In addition, there is the monitoring of an organization’s 
performance against strategic goals (Roussas and McCaskill, 2015). 
 Value Chain 
Value Chain Analysis, according to Popescu and Dascalu (2011), is a systematic method of 
studying key competences and activities of an organization. It aims at attaining competitive 
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advantage over others through a system of interdependent activities connected by linkages. 
It enables companies to identify those areas of business that create value and those that do 
not. Such knowledge in a competitive environment enables a company to perform an activity 
better than competitors. It can also be in the area of performing an activity that creates value 
which competitors cannot perform. 
 Porter’s Five Forces 
This is a framework for analysing the balance of power within a particular industry and its 
profitability. The collective strength of the forces determines the ultimate profit potential in the 
industry (Porter, 1980).  
According to Kurian (2013), the ‘five forces’ in the micro environment that drive competition 
and weaken a firm’s profitability are: 
a) Rivalry among existing competitors, 
b) Threats of new entrants, 
c) Threats of alternative substitutes or comparable products, 
d) Strength of the consumer public, and 
e) Strength of the supplier power. 
Competition and rivalry are considered under this paradigm as negative forces in business 
growth. The five forces framework has potential to understand strategic implications for 
individual firms within an industry (Porter, 2008).  
The five forces framework has however been seen to face the following challenges: 
a) Lack of depth leading to incomplete and unhelpful analysis (Dobbs, 2014), 
b) Lack of structured analysis, i.e. lack of quantitative measures used in typical 
applications and the devolution of the analysis into a series of qualitative lists 
(Porter, 2008), and 
c) Lack of strategic insight, i.e. the perception that the framework is primarily a tool to 
assess the attractiveness levels of industries rather than gain strategic insights as 
to how a firm can compete more effectively within its industry (Porter, 2008; Dobbs, 
2014).  
2.6.2 Quality Management Theories 
Having considered the five performance measurement theories above, the paper will now 
focus on quality management theories. These, as already cited, will include Quality 
Assurance (QA), Total Quality Management (TQM), Lean Manufacturing, Six Sigma, ISO 
9000, Malcolm Baldrige National Quality Award (MBNQA), and European Foundation for 
Quality Management (EFQM). 
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 Quality Assurance (QA) 
According to Chan and Fan (1999), Quality Assurance (QA) embraces all activities and 
functions needed to provide adequate confidence in a product or service. This is achieved 
through satisfying given requirements for quality.  
Tang et al. (2005) on the other hand stipulate that QA is based on the ‘prevention is better 
than cure’ principle. The authors insist that it is more economical to get things done right in 
the first place.  
Low and Teo (2004) add to this by stating that everyone should aim at doing things right the 
first time, and every time, thus achieving zero defects in performance. 
 Total Quality Management (TQM) 
Total Quality Management (TQM), according to Tingey (1997), is a philosophy and a set of 
guiding principles that represent the foundation of a continually improving organization.  
The British Standards Institution (BSI) (1992) on the other hand defines TQM as the 
management philosophy and company practices that aim to harness the human and material 
resources of an organization. This must be done in the most effective way to achieve the 
objectives of that organization.  
TQM is further outlined as a collection of techniques that are designed to improve the 
responsiveness of the organization to the demands of the customer. TQM is associated with 
a range of control techniques popular in manufacturing organizations such as ‘Statistical 
Process Control (SPC)’, ‘Total Quality Control (TQC)’, and ‘Just-in-Time (JIT)’ production 
(Heery and Noon, 2008).  
 Lean Manufacturing (LM) 
Lean manufacturing (LM), according to Bhamu and Sangwan (2014), has had various 
definitions, with no clear consensus among authors. The cited authors attribute LM to the 
International Motor Vehicle Programme researchers of the Massachusetts Institute of 
Technology. The institute sought to bridge the significant performance gap between Western 
and Japanese automotive industries. 
The lean concept however was popularised by Womack et al. (1990), through their published 
book ‘The Machine that Changed the World’. LM as a concept was considered as a counter 
or alternative to the traditional Fordism manufacturing model. 
Concepts associated with modern day lean manufacturing management have been linked to 
Toyota Production System (TPS), whose two components of ‘Just-in-Time’ (JIT) and a 
‘Respect-for-Human System’ are emphasized (Sugimori et al., 1997). These components 
focus on ‘employee active participation’, and ‘elimination of workers’ wasted movement. 
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Womack et al. (1990) also allude to several transformations in LM over time. Consequent 
definitions streamline lean to be, among others, an approach (NIST, 2000), a way (Howell, 
1999), a concept (Naylor et al., 1999), a philosophy (Liker, 1996), a set of principles 
(Womack et al., 1990), a set of tools and techniques (Bicheno, 2004), and a manufacturing 
paradigm (Rothstein, 2004). 
Shah and Ward (2007) attribute confusion in definition of LM to substantive disagreement in 
what it comprises, and how it can be measured operationally. These authors further cite a 
lack of clarity due to multiplicity of descriptions and terms used. 
 Six Sigma 
Six Sigma as a concept is said to have been created by Jack Welsh and Larry Bossidy of 
General Electrics, in order to improve the company’s business quality (Barjaktarovic & 
Jecmenica, 2011). This aimed at satisfying the needs of the client. The authors emphasize 
that the concept puts the client first, using available data to achieve the best result through 
the following: 
i. Improvement in customer satisfaction, i.e. customer/user services and products, 
ii. Reduction of cycle time necessary to deliver a product or perform a service, 
iii. Reduction of errors during the delivery of products or services. 
Barjaktarovic and Jecmenica (2011) further state that the concept, when applied 
successfully, leads to significant savings, retain of satisfied clients, winning of new markets, 
and the creation of a good reputation that guarantees quality of services/products. To 
perform Six Sigma in a company means to achieve such progress in all parts of the process 
of creation of product/service without any defects. It also includes full commitment to the 
management philosophy of perfection, focusing on the customer and improving processes 
and the law of value, instead of measuring sense. 
The Six Sigma concept differs from other quality management concepts in the following 
(Barjaktarovic and Jecmenica, 2011): 
i. It focuses on the client, 
ii. It provides a yield on investment, 
iii. Its principle is that things should not be done with hard work but smartly, 
iv. It provides in a broad sense and measurement of customers, and 
v. It is a consistent way of measuring and comparing the various processes.  
 
 ISO 9000 
The third edition of the International Standard ISO 9000 (2005) describes fundamentals of 
quality management systems, which form the subject of ISO 9000 family. The standard also 
defines related terms. Among the fundamentals of quality management the standard 
highlights are rationale for quality management systems, requirements for quality 
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management systems and products, quality management systems approach, the process 
approach, quality policy and objectives, as well as the role of top management within the 
quality management system.  
Other fundamentals are documentation, evaluating quality management systems, role of 
statistical techniques, quality management systems and other management system focuses, 
and relationships between quality management systems and excellent models (International 
Standard (ISO), 9000, 2005).  
According to Bubshait and Al-Atiq (1999), ISO 9000 is an International standard intended at 
providing the generic core of a quality system. It is applicable to a broad range of industries 
and economic sectors. It outlines how a company or firm can establish an effective quality 
system that will demonstrate commitment to quality and ability to meet customer needs. The 
generic nature of the standard often leads to differences in interpretation. This leads to 
varying implementation, use and impact among its world-wide users. 
The concept of ISO 9000 has been viewed in various ways. Bhuian and Al-Zamel (1996); 
and Lamprecht (1992) outline the following in relation to the standard: 
a) It is a means of improving the overall quality of operations; 
b) It complies with the requirements of customers; 
c) It is a necessary response to competition; 
d) It is a way to reduce cost; 
e) It is a means to improve the flow of activities and coordination in the organization; 
f) It is a strategy aimed at having better sales through an improved quality image; and 
g) It is a way to maintain competitive edge in the industry. 
It is worth noting that significant strides have been made globally in entrenching certified 
quality management systems such as ISO 9000 in construction environments. 
 Malcolm Baldrige National Quality Award (MBNQA) 
The Malcom Baldrige National Quality Award (MBNQA), as passed by the U.S. Congress in 
1987, aimed at identifying and recognizing role-model businesses, establishing criteria for 
evaluating improvement efforts and disseminating best practices (Godfrey, 2012). The award 
program had specific goals which included promoting awareness of the relationship between 
quality and competitiveness, increasing understanding about the level of quality required to 
achieve world class recognition and fostering the sharing of information about quality by 
world class organizations (Prybutok and Cutshall, 2004; Bemowski, 1995; and Bemowski 
and Stratton, 1995).  
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Further, MBNQA criteria are most frequently used for self-assessment. This is because they 
help to define an organization’s quality system and the selection of customer driven quality 
objectives (Wu et al., 1997; Vokurka, 2001; Reimann, 1989) 
The MBNQA criteria can be listed into seven functionally related major categories as shown 
below: 
i. Leadership (LS), being the category embodying all MBNQA criteria (Sullivan, 1992), 
ii. Information and analysis (IA), being the category that supports all other categories 
(Forza, 1995), 
iii. Strategic quality planning, being the category that examines the organization’s 
strategic business planning and implementation processes (Marquardt, 1992), 
iv. Human Resource (HR) development and planning, being the category that analyses 
the process by which an organization develops and realises the full potential of its 
work force (Leifield, 1992), 
v. Process Quality (PQ), being the category that addresses design, production, support 
systems, supplier quality and quality assessment (Heaphy, 1992), 
vi. Quality and operational results, being the category assessing how an organization is 
performing in areas that are ultimately important to the customer and in identifying 
trends in those areas (Case and Bigelow, 1992),  
vii. Customer Focus (CF), being the category that focuses on how an organization 
manages its customers (Desatnick, 1992). 
The cited categories, according to (Godfrey, 2012), fit into a framework comprising four basic 
elements, namely ‘driver’, ‘system’, ‘measures of progress’ and ‘goal’.   
 European Foundation for Quality Management (EFQM) 
The European Foundation for Quality Management (EFQM), according to Evans and 
Lindsay (2005), aims at developing awareness of the importance of quality in the intensified 
global market. Further, Andersen et al. (2003) cite the objective of the EFQM in 
organizations, as being the achievement of business excellence through continuous 
improvement and deployment of processes. The model is thus said to be divided into two 
areas, namely enabler and results criteria.  
Excellent performance parameters such as customer and financial processes form ‘enabler 
criteria’. Employee’s capability, strong relationship with customers, and organizational 
reputation form the ‘results criteria’. These are seen as both tangible and intangible (Kim et 
al. (2010). 
Kim et al. (2010) further highlight the EFQM model as used by organizations in different 
ways such as: 
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i. A tool for self-assessment, 
ii. A way to benchmark with other organizations, 
iii. A guide to identify areas for improvement, 
iv. The basis for a common vocabulary and a way of thinking, and 
v. A structure for the organization’s management system. 
The EFQM has equally been viewed as a tool for: 
 ‘Benchmarking’ (Castka et al., 2003),  
 ‘Integration issues’, (Davis, 2008), and 
 ‘Systematic performance management’, (Wongrassamee et al., 2003).   
2.7 Concluding Remarks  
Chapter Two has considered global construction environments and their relationship to 
quality management. It has also highlighted theories associated with performance 
measurement and quality management within organizations in general.  
 
This review of literature has also provided the basis for identifying theory that best suites the 
study. It has aided it to address the study Aim and Objectives, as well as to choose 
appropriate study methods.   
 
Chapter Three, which follows, will consider research methodology in detail. It will highlight 
research philosophy and paradigms. It will equally consider research approaches, 
methodologies and design.  
 
It further highlights the sampling techniques, research instruments and data collection 
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CHAPTER 3 RESEARCH METHODOLOGY 
3.0 Research Methodology Overview 
The preceding chapter considered global construction environments and their relationships 
to quality management. It also addressed theories associated with performance 
measurement, and quality management. It highlighted, in relation to performance 
measurement, theories such as the Resource-based view, Benchmarking, Balanced 
scorecard, Value Chain, and Porter’s five forces.  
 
The chapter on the other hand addressed quality management theories such as Quality 
Assurance (QA), Total Quality Management (TQM), Lean Manufacturing, Six Sigma, ISO 
9000, Malcolm Baldrige National Quality Award (MBNQA), and European Foundation for 
Quality Management (EFQM). 
 
Chapter 3 addresses Study Methodology, firstly by considering research philosophy and 
paradigms. It then considers approaches, methodologies and design, and ends with 
concluding remarks. 
 
3.1      Research Philosophy and Paradigms in General 
 
Sections 1.3 to 1.7 in Chapter 1 have outlined the problem the study is addressing, its aim 
and objectives, as well as the research questions. 
 
The research problem will be tackled through the adoption of relevant research 
methodologies. These arise from relevant research philosophy and paradigm. The sections 
below discuss these. 
 
 Perspectives to Philosophical Choice 
 
Research Philosophy, according to Saunders et al. (2009)  relates to the development of 
knowledge, as well as its nature. The authors highlight how the research philosophy one 
adopts contains important assumptions about the way one views the world. These in part are 
influenced by practical considerations. 
 
Johnson and Clark (2006) on the other hand, emphasize that philosophical choices made 












Saunders et al. (2009) describe ontology as being concerned with the nature of reality. This 
is seen from two perspectives known as ‘objectivism’ and ‘subjectivism’.  The cited authors 
narrate how social entities in objectivism are said to exist in reality external to social actors. 
In contrast, subjectivism portrays social phenomena as created from perceptions and 




This relates to acceptable knowledge in a study field. This is streamlined into two 
philosophies namely, ‘positivism’ and ‘interpretivism’ (Saunders et al., 2009). According to 
Remenyi et al. (1998), the positivist prefers to work with an observable social reality, where 
research produces law-like generalisations, similar to those produced by physical and 
natural scientists. The cited authors also allude to the position that the researcher is 
‘independent’ or ‘external’ to the process of data collection.  
 
The ‘interpretivist’ on the other hand advocates for the understanding of differences between 
humans and their role as social actors. It sees the researcher as being part of the data 
collection process where the ‘values’ of the researcher are seen to form part of the data 
collection and interpretation process (Remenyi et al. (1998). The social roles of others are 




Axiology relates to roles that the researcher’s values play in research (Saunders et al., 
2009). It highlights the role that the researcher’s values play in all stages of the research 
process. The value judgements however may lead to the drawing of conclusions different 




According to Saunders et al. (2009), a paradigm is another way of examining social 
phenomena with intent of gaining understandings of these phenomena and giving 
explanation to them. Burrell and Morgan (1982) categorise paradigms into four areas namely 
functionalist, interpretive, radical humanist and radical structuralist. These are arranged to 
relate to four conceptual measures, namely ‘radical change’, ‘objectivist’, ‘regulation’ and 
‘subjectivist’. 
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Burrell and Morgan (1982) further streamline the function of the cited four paradigms as to: 
 
i) Help the researcher to clarify his/her assumptions over their held views of the nature 
of science and society, 
ii) Offer a helpful way of understanding other researchers approach to their work, 
iii) Help the researcher to come up with a plausible route in their research, with clarity in 
terms of where to go and the direction they are heading to.  
 
3.2      Research Approaches 
 
Having considered research philosophy and paradigms in general in the foregoing sections, 
the study now addresses approaches. Saunders et al. (2009) highlight the importance of 
theory the research adopts. This facilitates for the design of the research project, paving way 
to the use of either deductive or inductive approaches. Where the deductive approach is 
adopted, the research should develop a theory and hypothesis/hypotheses, and design a 
research strategy to test the hypothesis. The deductive reasoning works from the more 
general to the specific in a ‘top-down’ approach, i.e. commencing with theory, then 
hypothesis, observation, and finally confirmation in a descending manner (Burney and 
Saleem, 2008).  
 
If the inductive approach is preferred, data should be collected, facilitating the development 
of theory as a result of analysis of collected data (Saunders et al., 2009). Burney and 
Saleem (2008), further describe inductive reasoning as moving from specific observations to 
broader generalizations and theories, i.e. adopting a ‘bottom-up’ approach which begins with 
observation, then pattern, tentative hypothesis, and finally theory in an ascending manner. 
  




Deductive research, according to Robson (2002), can be streamlined into the following listed 
stages: 
i) Deducing a hypothesis from the theory, 
ii) Operationalizing the hypothesis in measurable terms, proposing relationships 
between specific concepts or variables, 
iii) Testing the hypothesis, 
iv) Assessing the specific outcomes in relation to theory adopted, and 
v) Where necessary, modifying theory in the light of the findings. 
 
 




Depending on the nature of the research and what is being researched into, inductive 
research may entail the need to obtain views from the subjects of research. This may involve 
the use of interviews to get a feel of what was going on facilitating better understanding of 
the nature of the problem. Analysis of data obtained from the interviews would facilitate 
formulation of a theory (Saunders et al., 2009). 
 
3.2.3 Choice of Research Approaches 
 
Creswell (2002) suggests practical ways of deducing whether one’s research is best suited 
for deductive or inductive approaches. Cardinal in this is the establishment of the emphasis 
of the research, and the nature of the research topic. The cited author suggests that where a 
topic being researched into has a wealth of literature from which a theoretical framework and 
hypothesis can be defined, such a study lends itself to deduction.  
 
On the other hand, if the topic is new, with little existing literature, the author advances 
induction as the option. This will generate and analyse data, reflecting on possible theoretical 
themes the data suggests. 
 
3.3     Research Philosophy, Paradigm, and Approaches Adopted by the Study 
 
Consideration of research philosophy and paradigm hitherto has been from a general 
perspective. The study now proposes a combination of research philosophies and paradigm 
it adopts as outlined below, based on this researcher’s preferences. 
 
 Epistemology: Positivism 
 
The ‘positivist’ view is preferred. Here the emphasis is on observable phenomena providing 
credible data and facts. 
 
 Ontology: Objectivism 
 
Objectivism is the ontological view the study adopts, where social entities are seen to exist in 
reality external to social actors. 
 
 Interpretive Paradigm 
 
The Interpretivist view, emphasizing the need to understand meanings attached to 
organisational life, is the preferred paradigm in this study. 
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 Approach: Deduction 
 
The deductive approach is preferred. This is where laws present the basis of explanation, 
anticipation and prediction of phenomena (Collis and Hussey, 2003). This is because the 
study being undertaken has adequate literature. It therefore gives credence to theories and 
hypothesis/research questions as suggested. 
 
3.4       Research Design and Methodology 
 
This part of the study describes the methods proposed to carry out the research. The 
following are the sections it advances: research design, research site, population, sampling 
techniques, research instruments, data collection procedures and analysis. 
 
3.4.1 Research Design 
 
The study considers the quality of building elements in Zambian construction projects, 
specifically looking at defects. The nature of the study lends itself readily to a streamlined 
unit to make it manageable. The unit selected is a case study of Zambian Public High 
Schools, constructed over a 10-year period, i.e. between 2006 and 2016. 
 
According to Kombo and Tromp (2011), a great deal can be learned from a few examples of 
the phenomena under study, as they may be contained in any given case study. This is 
because a case study allows for in-depth investigation of the problem at hand. The study will 
further utilize a descriptive quantitative and qualitative approach. It will equally involve 
inferential approaches in addressing statistics. Descriptive studies, according to Kerlinger 
(1973), are not only restricted to fact finding, but often result in formulation of important 
principles of knowledge, involving measurement, classification, analysis, comparison and 
interpretation of data. 
 
3.4.2 Research Site and Population 
 
The study population involved Public High Schools, School Administrators of completed 
schools, Consultants engaged in the procurement of the schools (i.e. Architects), 
Contractors, and Client Representatives.  
 
According to records obtained from the Ministry of Education, a total of 118 High Schools 
were targeted for construction in the period under consideration. These were being 
constructed in all the ten (10) provinces of Zambia. At the time of the collection of data, 64 
schools had been completed while 24 stood at 90% completion. 30 schools were far from 
completion. Public and external consultants were engaged to procure and supervise the 
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works. Table 3.1 below gives a breakdown of the schools constructed or under construction, 
as obtained from the Ministry of Education. The identity of participating contractors has been 
withheld via the use of acronyms. 
 
Table 3.1: Breakdown of High Schools Constructed in Zambia between 2006 and 2016 
Contractor Projects Undertaken Completed Projects  Incomplete Projects 
HJ 21 21 0 
CJX 5 5 0 
AI 1 1 0 
M/G 1 1 0 
ZaI 5 5 0 
CV 4 4 0 
Zmy 1 1 0 
WK 3 3 0 
PR 1 1 0 
DT 2 2 0 
CGE 2 2 0 
STC 1 0 1 
AB 4 4 0 
JIZ 1 0 1 
SVD 4 0 4 
ASC 3 1 2 
HCG 3 2 1 
JWU 1 0 1 
MLL 3 3 0 
MGT 2 2 0 
ZCN 1 0 1 
SHT 1 0 1 
HRS 1 0 1 
NIC 2 0 2 
ZGP 1 1 0 
MRK 2 0 2 
MWD 2 0 2 
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Table 3.1: Breakdown of High Schools Constructed in Zambia (Continued) 
 
Contractor Projects Undertaken Completed Projects  Incomplete Projects 
SE 1 0 1 
Other Schools 
whose builder 
names are not 
listed  
39 5 34 
Total 118 64 54 
Source: Ministry of Education Unpublished Records. 
The table lists the projects undertaken and completed by each contractor.  
 
3.4.3 Sampling Techniques and Design 
 
Kombo and Tromp (2011) define sampling as the procedure a researcher uses to gather 
people, places or things for study. Such a sample from a given population must contain 
elements representative of the characteristics found in the entire group (Orodho and Kombo, 
2002). 
 
Given a population of 64 completed schools, calculation of sample size of school 
administrators targeted, at 95% confidence level, and a margin of error of 6.4, gave 50. The 
study utilized simple random sampling in the selection of high schools to be approached.  
 
The study further used purposive sampling to arrive at consultants and various client 
representatives to engage. For consultants 2 architects, notably one each from the public 
and private sectors were targeted. This is because Architects were the leaders of the design 
teams which included quantity surveyors and engineers. Client representatives were 
approached from the following institutions: National Council for Construction, Zambia Bureau 
of Standards, and Ministry of Housing and Infrastructure Development. The client 
representatives targeted had pivotal roles in the construction of the high schools.  
 
The criterion used for sample selection of contractors’ project managers to be interviewed 
was those who had successfully completed at least three (3) schools. Among those listed in 
Table 3.1, this criterion at 95% confidence levels and at 6.4 margin of error produced a 
sample size of seven (7), as those eligible for interviewing. These represent 45 completed 
schools. However, five (5) out of the seven (7) were available for interview, representing 35 
schools. The sample included one contractor who successfully completed only two (2) 
schools. This was due to the unavailability of some of those contractors who were targeted.   
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3.4.4 Research Instruments and Data Collection Procedures  
 
The study, as already highlighted, utilized a case study of Zambian Public High Schools. 
According to Fellows and Liu (2008), data for case studies can come from a variety of 
sources such as observation, interviews, questionnaires, reports and archival records such 
as minutes of meetings. 
 
Data collection methods proposed for the study included questionnaire surveys, observation 
and interviews.   
Questionnaires were targeted at 50 administrators of completed schools. The questionnaire, 
shown in Appendix A sought to identify end user views of project performance. Quality of 
construction elements from the view point of noted defects, and the acceptability of the 
infrastructure were the measures of performance. A 60 percent response was considered an 
acceptable representation of the population.  
The location of the schools in rural Zambia made it unattainable to use electronic means in 
administering the questionnaire. Internet facilities were unavailable in most rural schools. 
Posting the questionnaires to the school administrators had similar challenges as most 
schools were distant from Provincial Centres. Using these means faced the possibility of 
protracted or poor response. Consequently the option available was to physically deliver the 
paper-based questionnaire to the administrators in target schools. The researcher undertook 
the task in schools that availed themselves in 7 of the 10 Provinces in Zambia.  
Observation entailed consideration of construction defects, as highlighted in a streamlined 
schedule in Appendix B. Completed schools were targeted for observation. The physical 
administering of the paper-based questionnaires to the schools made it possible for the 
researcher to conduct observation of the necessary infrastructure in each school visited. 
Three identified building types and the external works were assessed in visited schools 
guided by a schedule. 
Structured interviews targeted 2 consultants (i.e. 2 architects), 5 contractors’ project 
managers and 3 client representatives (i.e. one each from the National Council for 
Construction, Zambia Bureau of Standards, and Ministry of Housing and Infrastructure 
Development). In regard to consultants and contractors, the interviews addressed questions 
related to quality management at both pre- and post-contract stages. These included 
standards for contractors or codes of practice for consulting architects.  Interviews with client 
representatives targeted policy issues related to implementation of construction quality 
management. Questions addressed in the three interview categories are shown in Appendix 
C, i.e. C1, C2 and C3)  
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Prior to the interview, each interviewee was appraised through the phone on the nature of 
the interview. Those that needed additional details were availed such using electronic means 
appropriate to them. Each interview was conducted at the appointed time within the 
premises of the interviewee within a 30 minute time range. A recorder was used to capture 
the information. 
Further data was collected from reports and archival records obtained from the Ministry of 
Education, Project Consultants and Contractors.  
3.4.5 Data Analysis 
Data analysis was guided by the study aim and objectives. Quantitative and qualitative data 
obtained from the research instruments was categorized and in some cases coded to 
facilitate the analysis. Elements of performance guiding the analysis were:   
i) Quality of product in relation to defects (i.e. including frequency and cost of 
maintenance), and  
ii) Client satisfaction (i.e. perception of quality of the end product). 
 
The study in aiding the analysis reviews the link between the objectives and the research 
instruments tracing the information that the instruments targeted. Information obtained from 
end-users and the observer through the questionnaire and observation schedule, looking at 
‘sub-surface’, ‘construction’ and ‘material’ defects is compared and contrasted. It is further 
analysed based on what the body of knowledge holds regarding such defects. 
Further, statistical analysis using the Chi-square, Correlation and Linear Regression tests 
are conducted to ascertain associations or relationships between particular variables. These 
include among others, tests for association between: (i) location of school and the presence 
of particular defects such as cracks in floors, sagging floor, and leaning walls using the Chi-
square, (ii) sources of majority defects such as workmanship errors and type of school using 
Pearson Correlation and (iii) linear relationship between time period the school had been in 
existence and likelihood of material defects.  
The study also analyses qualitative data regarding standards and codes of practice utilized 
in constructing the high schools by stakeholders through quality management systems they 
possessed. Structured interviews were held with client representatives from the Zambia 
Bureau of Standards, Ministry of Housing and Infrastructure Development and the National 
Council for Construction. Others, as earlier noted, were consulting architects from the public 
and private sectors respectively and contractor representatives. The questions used in the 
interviews were structured after management system standards criteria, looking at an 
institution’s ‘policy’, ‘planning’, ‘implementation’, ‘measurement’ and ‘review’. The analysis 
determined each stakeholder’s capacity to enhance construction quality management 
relating to its area of involvement in the project life cycle. These and others are analysed 
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fully in Chapters 4 and 5. 
3.5 Ethical Considerations 
Participants in the data collection process were notified about their right to withdraw from the 
study at any time without giving reasons. In addition, they were informed that their identity by 
way of names or descriptive references were to be kept undisclosed to maintain privacy and 
confidentiality. 
Further, participants’ well-being was ensured by seeking permission from relevant authorities 
before they were asked to participate. Permission letters to administer research instruments 
were obtained by the researcher from the District Education Board Secretary’s office in each 
Provincial District where the school was located. These introduced the researcher and the 
subject of his research to the relevant school authorities.       
3.6 Concluding Remarks  
 
Chapter Three provided an overview of the research problem, and considered research 
philosophy and paradigms. It further highlighted research approaches, methodologies and 
the design that the study adopted, justifying the adopted methods and the research 
instruments chosen. The Chapter equally outlined how data would be analysed. 
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CHAPTER 4 RESEARCH FINDINGS 
4.0 Presentation of Findings  
This chapter focuses on presenting the research findings. These are the results from the 
Questionnaire Surveys, Observation Schedules, and Interviews.  
The research findings are presented in Sections 4.1 to 4.4.   
4.1 Questionnaire Survey 
The questionnaire was sub-divided into four major categories, and sought to capture 
information contained in each of these. The categories were: 
 Administrator and School details, 
 Defects noted, i.e. structured under sub-surface, construction, and material 
deficiencies, 
 Building quality maintenance, i.e. the authority responsible for it, frequency, and cost 
of maintenance, and 
 End user perception of the overall quality of building infrastructure and sources of 
defects. 
Even though 50 high school administrators in 10 provinces were targeted for administering 
the questionnaire, 33 high schools in 7 provinces responded. This presents a sixty-six per 
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4.1.1  Administrator and School Details 
Table 4.1: Administrator and School Details 
Item Description Number of Schools 
Administrator Category 
 Head 
 Deputy Head 




Total  33 
Period of time school 
has been in existence 
 Under 5 years 
 5-10 years 




Total  33 
Type of School 
 Co-Education Day School 
 Co-Education Boarding School 
 Girls Only Day School 
 Girls Only Boarding School 
 Boys Only Day School 







Total  33 
Location 
 
 Lusaka Province 
 Central Province 
 Eastern Province 
 Copperbelt Province 
 Northern Province 
 Luapula Province 
 North-Western Province 
 Western Province 
 Muchinga Province 











Total  33 
 
In Table 4.1, the majority of the respondents were ‘deputy heads’ (i.e. 19 schools), followed 
by ‘heads’ (i.e. 9 schools), and ‘senior teachers’ (i.e. 5 schools).  
17 of the schools surveyed had been in existence for less than 5 years, 14 between 5 and 10 
years, and 2 over 10 years.  
Most of the schools surveyed fell into two categories, namely ‘co-education day’, and ‘co-
education boarding’ schools (i.e. 14 schools each). 5 were ‘girls only’ boarding schools.    
Table 4.1 further shows that there were no respondents from three provinces, namely North-
Western, Western and Muchinga. 
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4.1.2  Defects Noted. 
Table 4.2 outlines the categories of defects noted. 
Table 4.2: Defects Noted 
 
Defect Category Defect Description 




 Major crack(s) in plinth 
 Major crack(s) in floor slab 
 Sagging floor 









 Dampness in walls 
 Roof problems (i.e. leakage 
evidence)                                              
 Poorly installed windows or 
doors                                                    
 Plumbing problems 
 Electrical problems 
 Detachment (i.e. peeling 
plaster/paint) 













 Leaking windows 
 Poorly cured wood fittings 
 Faulty plumbing/electrical 
fittings 









Table 4.2 lists the noted defects by the school administrators in three categories, namely 
sub-surface, construction and material deficiencies.  
In the ‘sub-surface’ category, major cracks in the substructure plinth were in majority (i.e. 13 
schools). This was followed by major cracks in the floor slab (11 schools), and sagging floors 
(8 schools). Other results are also shown in Table 4.2. 
In the ‘construction deficiencies’ category, 20 schools had plumbing problems and 19 
schools had poorly installed windows or doors. The rest of the defects in this category 
include detachment in 17 schools, roof problems and pest infestation in 11 schools each, 
electrical problems in 7, dampness in walls in 4, and unspecified others in 1 school.  
In the ‘materials deficiency’ category, faulty plumbing and electrical fittings were the 
dominant defects affecting 17 schools. This was followed by discoloured paintworks (9 
schools) and leaking roofs (7 schools). The rest are shown in Table 4.2. 
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4.1.3  Maintenance of School Infrastructure 
Table 4.3 highlights authorities responsible for maintaining school infrastructure, the 
frequency of maintenance, and the projected cost.  
In Table 4.3, the majority of the schools were said to be maintained by an ‘in-house team’ 
(i.e. 27 schools). Most schools (i.e. 22) reported that frequency of maintenance was monthly. 
Most of the respondents were not sure how much the maintenance cost (i.e. 17 schools).  
However, majority of those respondents that were able to estimate the cost of maintenance 
placed it at between 5 to 10% of capital expenditure (i.e. 6 schools). The rest of the 
responses are as shown in Table 4.3.   
Table 4.3: Maintenance of School Infrastructure 
Item Description Number of Schools 
Maintenance 
Responsibility 
 In-house team 
 Ministry of Education team 









 Every 3 months 














 Up to 5% of Capital Expenses 
 5-10% of Capital Expenses 
 10-15% of Capital Expenses 
 15-20% of Capital Expenses 
 20-25% of Capital Expenses 
 Above 30% of Capital 
Expenses 










4.1.4 End User Perception of Building Quality and Sources of Defects 
The perception of end users regarding building quality and the sources of noted defects is 
indicated in Table 4.4 below. The responses varied from fair (15 administrators), good (16 
administrators), and very good (i.e. 2 administrators).  
Regarding the sources of the noted defects, workmanship errors were the dominant view 
(i.e. 23 responses). This is followed by faulty materials (i.e. 15 responses) and design errors 
(i.e. 11 responses). The rest of the responses are shown in Table 4.4. 
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Table 4.4: End-User Perception of Building Quality and Sources of Defects 
Item Description 
Number of Schools 
Expressing Perception 
End user perception of 










End user perception of 
source(s) of majority of 
defects noted 
 Natural phenomena 
 Design errors 
 Workmanship errors 
 Faulty materials 
 Failure to maintain property 
properly 
 Abuse or misuse of 
infrastructure 












Observation was conducted using a schedule. The schedule was divided into the following 
categories: 
 Administrator and School details, 
 Observed defects in three building types (i.e. structured under sub-surface, 
construction, and material deficiencies), 
 Quality of external works, i.e. rating the quality of soil drainage works, rainwater 
facilities, external water reticulation facilities, external electrical reticulation facilities, 
and pavements-using the Likert Scale. 
The results of the observation are presented in Tables 4.5 to 4.6. These follow the 
categories cited above. The administrator and school details are as earlier noted in Table 
4.1.  
4.2.1 Defects Observed 
Table 4.5 highlights the observed defects in the subsurface, construction and material 
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Table 4.5:  Defects Observed in Three Buildings Types, in Thirty Three Schools  
 
Defect Category Defect Description 





 Major crack(s) in plinth 
 Major crack(s) in floor slab 
 Sagging floor 











 Dampness in walls 
 Roof problems (i.e. leakage 
evidence) 
 Poorly installed windows or 
doors 
 Plumbing problems 
 Electrical problems 
 Detachment (i.e. peeling 
plaster/paint) 















 Leaking windows 
 Poorly cured wood fittings 
 Faulty plumbing/electrical 
fittings 









Three building types in each school were selected, and their defects noted on the 
observation schedule. Ninety-nine building types were assessed in total. These included 
classroom blocks, libraries, laboratories, school halls and ablution blocks.  
In the ‘sub-surface deficiencies’ category, dominant defects were: major cracks in floor slab 
and unspecified others (i.e. 46 buildings each). This was followed by sagging floors (i.e. 34 
buildings). Other defects in this category are listed in Table 4.5. 
In the ‘construction deficiencies’ category, detachment of plaster/ paintworks was dominant 
(i.e. 72 buildings). This was followed by poorly installed windows/doors (i.e. 57 buildings), 
and roof problems (i.e. 48 buildings). The rest of the defects in this category are shown in 
Table 4.5. 
The ‘material deficiencies’ category had discoloured paintworks dominant (i.e. 64 buildings), 
followed by faulty plumbing/electrical fittings (i.e. 38 buildings). The rest are again listed in 
Table 4.5. 
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4.2.2 Quality of External Works Observed 
The rating of the quality of external works was conducted using the Likert Scale of 1-4, i.e. 
‘poor, fair, good and very good’ categories.  
Soil drainage works, rainwater facilities, external water reticulation facilities, external 
electrical reticulation facilities, and pavements were rated based on the given scales.  
It is significant to note that not all schools had all the noted categories of external works 
constructed at the time of the assessment.  
Table 4.6 gives the results of the rating.  
Table 4.6: Rating Quality of External Works Using Likert Scale 
Item Description 
Number of Schools 
Observed 


























(i.e. garden taps, pipe 












(i.e. light fittings, 










Pavements (i.e. roads, 











(Rating Scale: 1=Poor (45% or below); 2=Fair (50-55%); 3=Good (60-70%); 4=Very 
Good (75-100%) 
 
Under the ‘soil drainage’ category, the majority view was that the facilities were good (i.e. 19 
schools. The rest of the responses were ‘fair’ (i.e. 7 schools), and poor (i.e. 3 schools). 
Rainwater drainage facilities were mainly listed as ‘fair’ and ‘good’ (i.e. 10 schools each), 
with 7 others listed them as poor.  
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Table 4.6 further lists ‘external water reticulation facilities’ as ‘good’ (i.e. 15 schools), ‘fair’ 
(i.e. 8 schools) and poor (i.e. 4 schools). Listing of ‘external electrical reticulation’ facilities 
was ‘fair’ (i.e.16 schools), ‘poor’ (i.e. 6 schools), and ‘good’ (i.e. 5 schools). 
The quality of pavements in Table 4.6 is shown as ‘fair’ (i.e. 15 schools), ‘good’ (i.e. 10 
schools), and ‘poor’ (i.e. 4 schools). 
4.3 Provincial Comparisons: Questionnaire and Observation Surveys 
The findings are further presented as comparisons between what was observed by the 
researcher and what was noted by various school administrators. Figures 4.1 to 4.4 compare 
the results of the selected provinces, using histograms. This is in the cited categorization of 
sub-surface, construction and material deficiencies. Four provinces were selected under 
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                   (c) Eastern Province                                                     (d) Central Province 
Figure 4.1: Provincial Comparisons: Sub-surface Deficiencies 
Figure 4.1 presents results in the sub-surface deficiencies category, obtained from four of 
the seven provinces. These are Lusaka, Southern, Eastern and Central Provinces. The 
results show what was observed by the researcher in comparison with what administrators in 
the targeted schools noted and presented in the questionnaires. The results show variations 
in dominant defects. Lusaka Province for instance had ‘major cracks and sagging floor’ as 
major defects (i.e. 3 schools each), Eastern Province had ‘major cracks in plinth’ dominant 
(i.e. 4 schools), while Southern Province had dominant defects within the ‘other’ category 
(i.e. 3 and 4 schools). From what was observed, Central Province had ‘sagging floor’ as 
dominant, hand in hand with those falling within the ‘other’ category (i.e. 3 schools each).      
















































































































            (a) Copperbelt Province                                               (b) Luapula Province 
      
 
                  
                 (c) Northern Province                                           (d) Lusaka Province 
Figure 4.2: Provincial Comparisons: Construction Deficiencies 
 
Figure 4.2 presents the results in the ‘Construction Deficiencies’ category, obtained from four 
Provinces. These are Copperbelt, Luapula, Northern and Lusaka. Copperbelt and Luapula 
Provinces had ‘plumbing’ and ‘window/door’ problems as major construction defects (i.e. 4 
and 2 schools respectively). Luapula Province had ‘detachment’ as an additional major 
problem (i.e. 2 schools). Northern Province had ‘electrical’, ‘detachment’ and defects within 
the ‘other’ category as dominant (i.e. 2 schools). Lusaka had ‘window/door’ construction 
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              (a) Eastern Province                                                  (b) Southern Province 
 
               (c) Copperbelt Province                                           (d) Lusaka Province 
Figure 4.3: Provincial Comparisons: Material Deficiencies 
 
Figure 4.3 presents the results in the ‘Material Deficiencies’ category, obtained from four 
provinces, namely Eastern, Southern, Copperbelt, and Lusaka Provinces. ‘Discoloured paint 
works’ were dominant in Eastern (i.e. 5 schools), Southern (i.e. 6 schools) and Lusaka (i.e. 4 
schools). ‘Faulty plumbing/electrical fittings formed the bulk of the ‘material deficiencies’ in 
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                         (a) All Provinces                                                  (b) All Provinces 
 
  
                      (c) All Provinces  
Figure 4.4: Provincial Comparisons: Consolidated Figures 
 
Figure 4.4 presents consolidated comparisons of the findings in all the seven provinces. This 
is in each of the three categories of deficiencies. As before, comparisons show what was 
observed by the researcher against what was noted by the school administrators. 
In the ‘Sub-surface’ category, ‘major cracks in floor slab’ and defects falling within the ‘other’ 
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This was followed by ‘major cracks in plinth’ (i.e. 13 schools) and ‘sagging floor’ (i.e. 11 
schools).  
From the consolidated comparison, ‘detachment’ was the major ‘construction deficiency’ in 
the seven provinces (i.e. 24 schools), followed by ‘plumbing’ (i.e. 20 schools), and 
‘window/door’ problems (i.e. 19 schools). 
In terms of ‘material deficiencies’, ‘discoloured paint works’ were the major defects in the 7 
provinces (i.e. 21 schools), followed by ‘faulty plumbing/electrical fittings’ (i.e. 17 schools). 





              (a) All Provinces                                                               (b) All Provinces  
 
Figure 4.5: Maintenance Responsibility and Frequency  
 
In Figures 4.5(a) and (b), the bulk of the maintenance in all provinces was conducted in-
house (i.e. 71%), while the bulk frequency was monthly (i.e. 22 of the 33 schools). 
In terms of the cost, majority were not sure (i.e. 17 schools). Of those who gave indication, 
the bulk response fell within a 5% to 10% range of capital expenses (i.e. 6 schools). This is 
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Figure 4.6: Cost of Maintenance for all Provinces 
 
4.4  Structured Interviews  
The results presented under this head are under three major aspects:  
 ‘Structured interviews targeting client representatives’, i.e. National Council for 
Construction, Zambia Bureau of Standards, and Ministry of Housing and 
Infrastructure Development;  
 ‘Structured interviews targeting consultants’ i.e. two consulting architects - one from 
Government, another from the Private Sector who participated in the design and 
contract administration of the high schools; 
 ‘Structured interviews targeting construction project managers’ i.e. from five 
construction firms engaged in the construction of the cited high schools. 
4.4.1 Structured Interviews with Client Representatives 
These sought to capture information related to quality management systems that clients 




iv) Measurement, and  
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 5 - 10% OF 
CAPITAL 
EXPENSES 
 10 - 15% OF 
CAPITAL 
EXPENSES 
 15 - 20% OF 
CAPITAL 
EXPENSES 
20 - 25% OF 
CAPITAL 
EXPENSES 
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A summary of structured interviews conducted among clients, containing major points is 
given in Tables 4.7 to 4.9. The questions labelled as C1 (a)-(c) for each section are indicated 
in Appendix C1.  
TABLE 4.7:  SUMMARY INTERVIEW WITH ZAMBIA BUREAU OF STANDARDS 



























 Yes. ZABS is responsible for providing 
Standardization and Quality Assurance of 
products and services through the setting of 
National Standards and provision of 
conformity assessment services for 
products and services. This includes 
construction. 
 ZABS espouses Standards Development. 
Standards may simply be defined as a set 
of rules for ensuring quality, and they define 
how most products, processes and people 
interact with each other and their 
environments. They are technical 
documents detailing the requirements 
necessary to ensure that a material, 
product, service, or procedure is fit for 
purpose. 
 Yes. These are the “Compulsory Standards 
Act 3 of 2017” and the “Standards Act No. 4 
of 2017”.  


















 ZABS provides training to promote 
awareness and advancement of quality 
management practices to industry 
(including construction), based on local and 
international standards. Training to industry 
is conducted to enhance advancement of 
professional development in quality and 
compliance management in order to 
increase industrial efficiency and 
productivity. ZABS is also the service 
provider for Standards Certification to 
industry in Zambia. 
 ZABS offers two types of certification 
schemes, namely Product Certification and 
Systems Certification. Both of these are 
used in the construction industry to enforce 
construction quality, and are further 
elaborated upon below. 
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TABLE 4.7:  SUMMARY INTERVIEW WITH ZAMBIA BUREAU OF STANDARDS 




















 ZABS through its Systems Certification has 
introduced the Quality Management System 
(ISO 9001). This is a series of Standards by 
the International Organization for 
Standardization (ISO) on Quality 
Management Systems (QMS). It applies to 
the processes that create and control the 
products and services an organization 
supplies. Its focus is on continued 
improvement, with emphasis placed on 
customer satisfaction. This leads to 
improvements in business performance. 
 By providing independent assessment of 
organization’s quality management system, 
ZABS helps to improve efficiency of 
operations and delivery of service. This 
results in greater consistency, increasing 
customer satisfaction. Examples of 
Contractors that have ISO 9001 Certification 






 Through offering training and certification in 
ISO 9001 QMS, ZABS is able to monitor its 
fulfilment of policy objectives.  
 ZABS, through its system certification 
process, is able to measure and audit quality 
processes. It provides On Site Audits of 
existing QMS’s assessing conformity, and 










 ZABS develops Standards on a need basis, 
i.e. a new standard can be initiated by 
stakeholders. Where product or systems 
certification occurs, periodic analysis or 
evaluations can be conducted as requested 
for by stakeholders. 
 Policies, Objectives, Measures, Targets and 
Processes are all subject to review whenever 
audits and evaluations are concluded. Since 
Standardization through Product or Systems 
Certification is Client specific, needed 
changes to policy come through feedback 
from the Clients. This enhances continued 
improvement, adequacy and effectiveness of 
adopted systems.   
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TABLE 4.8:  SUMMARY INTERVIEW WITH NATIONAL COUNCIL FOR 
















 National standards, specifications and 
statutes. 
 
 Yes. NCC Act, Occupational Health and 
Safety Act, Factories Act, Environmental 
Management Act, and Contract 
specifications.  





 Promotion and development of the 
Construction Sector Excellency. 
 
 Inspection and monitoring of construction 
projects, quality control checks by testing 
construction materials, and applying 
penalties to defaulting persons.  





 Ensuring consultants/contractors are 
registered with relevant bodies. 
 
 Monitoring statutory compliance such as 
Planning Permission, OSHE Issues. Issuing 
advise/stop orders/penalty application. 






 Conduct analysis of past inspection records 
and interpret performance, anonymous 
perception surveys, feedback from the clients 
and other stakeholders. 
 
 This is assumed in the answer above. 





 At least once annually. 
 
 
 Yes. We have an annual engagement with 
sector stakeholders where input is sought to 
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TABLE 4.9:  SUMMARY INTERVIEW WITH MINISTRY OF HOUSING AND 

















 We have three policies: the Building and 
Construction policy, the National Council for 
Construction (NCC) policy, and the National 
Housing policy.  
 
 Yes, they are: the NCC Act, as well as others 
which can be accessed through Gazette 
notice 836 of 2016.  









 The Ministry of Housing and Infrastructure 
Development (MHID) facilitates the 
construction of housing and public 
infrastructure, which adheres to set 
standards and to the agreed quality. 
 
 The MHID is involved at both the design and 
construction stages. A document known as 
“General Specifications” outlines what 
standards are supposed to be followed by 
contractors. Bills of quantities also indicate 
the quality of work that is supposed to be 
achieved, in addition to what is indicated on 
the contract drawings. There is also regular 
supervision of the works throughout the 
contract period. Inspections are undertaken 
at three stages: on a daily basis by the use of 
Clerk of Works (COWs), through the 
Provincial or District offices who immediately 
supervise the clerk of works ensuring that 
standards are being adhered to, and through 
the Design or Project teams who visit the 
sites monthly to ascertain the quality and 
quantity of the work done. The design team 
is the overall supervisor. 
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TABLE 4.9:  SUMMARY INTERVIEW WITH MINISTRY OF HOUSING AND  

































 In relation to supply and operation of quality 
management processes, the Ministry’s 
Department of Public Infrastructure (DPI) is 
in constant touch with manufacturers and 
suppliers of materials. Brochures of 
materials, fittings and fixtures and operation 
manuals are received and reviewed, 
especially those that relate to the project 
requirements. In controlling the planned 
quality, the DPI gives specifications at the 
design stage of what is to be adopted or 
fitted in its infrastructure. If materials are to 
be imported, the DPI sometimes requests for 
a demonstration before any material can be 
fitted in, or even inspecting factories where 
these products are coming from. This is to 
ensure that only genuine products are 
utilised in the construction works. At the post-
contract phase, supervision as already 
outlined is enhanced to ensure quality, but 
also testing the same things that were 
considered at the design stage to see 
whether they are fit for purpose.  
 
 The DPI comprises experts in architecture, 
various engineering fields and quantity 
surveying. During inspections, the various 
experts target their specialties to check for 
conformity. Those that conform are accepted, 
and payment allowed for. Those that do not 
are rejected, and re-work is ordered.  












 Policy fulfilment is monitored through reports 
which the DPI generates annually. These 
outline what was set to be achieved and what 
was actually achieved eventually. Through 
the NCC for example, contractors used by 
the DPI on its projects have been found to 
lack capacity to meet the set quality 
objectives.  A review of the quality policies 
has therefore been proposed. 
 
 Measuring and auditing of quality processes 
is done during the regular site inspections, as 
already outlined.   
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TABLE 4.9:  SUMMARY INTERVIEW WITH MINISTRY OF HOUSING AND 
















 Apart from the regular inspections at the post 
contract phase, the DPI analyses or 
assesses the facility or product against its 
extensive daily use. This is to ascertain 
whether it performs as envisaged. In addition 
during the defects liability period, the product 
is subjected to a one-year observation. 
 
 Yes, the DPI has means. Apart from 
observing the product when it is subjected to 
extensive use as already outlined, (where we 
note areas of concern), we also value 
feedback from stakeholders. This is 
especially so on matters of policy. Feedback 
is obtained from consultants, contractors and 
clients, among others, in the construction 
industry. The press, for instance, often 
highlights concerns from clients about the 
poor quality of the work, which constitutes 
good feedback. This may call for policy 
tightening or change. 
 
4.4.2 Structured Interviews with Consultants 
These interviews targeted two consulting architects, i.e. one from the public sector, and the 
other from the private sector. Both were involved in the procurement of the high schools.  
The interviews were structured under five major heads, namely: 
i) Standards/Codes of Practice, 
ii) Planning, 
iii) Implementation, 
iv) Measurement, and  
v) Review.  
A summary of the structured interviews conducted among consultants, containing major 
points is given in Tables 4.10 to 4.11. The questions labelled as C2 (a)-(d) for each section 
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TABLE 4.10:  SUMMARY INTERVIEW WITH MINISTRY OF EDUCATION – 






















 Construction quality basically is ensuring that 
the product will in the end be commensurate 
with the specifications laid down in the 
contract documents. Management is putting 
in place processes and procedures to ensure 
that the desired product is arrived at. 
 
 There is the code for construction of projects 
for the government of the Republic of 
Zambia, produced by the Ministry of Works 
and Supply. There is also the code of 
practice developed by the Zambia Institute of 
Architects (ZIA). Some projects come with 
their own codes of practice. While others still 
are picked up via interaction, or from 
experience. 























 The following are the objectives: ensuring 
that buildings delivered are of good quality, 
functional, aesthetically pleasant, and safe. 
 
 When a contract has been procured, the 
initiation meeting lays before the parties what 
is expected of them. The codes of practice 
and the contract provisions guide both the 
consultant and the contractor on how to 
achieve a good quality product. 
 
 Risks are anticipated because of the nature 
of the works. These include inadequate or 
unqualified staff employed by the contractor, 
inadequate supervision by the inspection 
teams, use of sub-standard materials by the 
contractor, etc. All these will adversely affect 
the quality of the works. Consistency in 
following through laid down procedures as 
enshrined in the contract documents and 
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TABLE 4.10:  SUMMARY INTERVIEW WITH MINISTRY OF EDUCATION – 




























 At headquarters level, design and 
supervision teams are responsible for 
enforcement of quality processes within our 
organization, both at the pre and post 
contract phases. Within a particular region 
teams comprising architects, engineers, and 
quantity surveyors are responsible for 
projects.  Such are responsible for the 
approval of materials, for the progress, as 
well as for payment. At provincial level, 
resident engineers are employed to oversee 
projects in the province. There is a third level 
of supervision, which is at the site where 
Clerks of Works are employed to conduct 
day to day supervision. These are directly 
supervised by the provincial resident 
engineers. 
 
 Nonconforming products are ordered to be 
removed and replaced with conforming ones. 
Re-works of portions that do not conform to 
the required standards are ordered whenever 
such are deemed necessary.   







 Enforcement of standards is ensured by 
undertaking tests of materials. Those that fail 
the test are ordered to be demolished or 
removed. 
 
 There is no system in place to measure and 
audit quality processes other than reviewing 
what has been achieved against what was 
planned. 





 Periodic analysis throughout the contract is 
done, through daily and monthly inspections. 
 
 Changes needed to policies come mostly 
through interaction with professional bodies 
such as the Zambia Institute of Architects, 
Engineering Institution of Zambia and 
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1.0 Standards  












 Construction quality refers to adherence to 
contract specifications and quality standards, 
utilizing past experience to meet quality 
standards, and ensuring quality compliance 
in all aspects related to construction such as 
personnel, equipment, monitoring or quality 
procedures. 
 
 These include: the Government of the 
Republic of Zambia Standard Form,  
the Zambia Institute of Architects Standard 
Form, Standard Specification of Material and 
Workmanship for Building Contracts-1989, 

























 Fulfilment of projects quality objectives; 
Utilizing good quality materials and labour in 
construction; Achieving set targets in time 
and cost. 
 Adherence to Standards/codes of practice 
during design phase; Strict supervision 
during construction phase to ensure 
contractor compliance to specification/set 
standards; Ensuring that professionals in the 
construction industry have the necessary 
qualifications and experience, through 
holding of renewable practice certificates 
 Yes. 
 Yes. Consistency in following through set 
quality standards as specified; Adherence to 
good quality materials and qualified labour; 
Consistent supervision of works, i.e. by both 
consultants and contractor; Having a 
checklist of all expected deliverables. 












 By having well defined quality objectives at 
both pre  and post contract stages; 
Implementation of planned quality processes 
by contractor at post contract phase; Strict 
supervision at site level by contractor at post 
contract phase; Strict supervision of 
contractor(s) during project implementation; 
Having qualified personnel to control the 
supervision process. 
 
 Ordering of removal of non-conforming 
products from the works; Ordering of re-
works where standards are not adhered to; 
Replacing incompetent personnel. 
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 Testing of materials ensuring that they 
meet set standards; Closely monitoring of 
works through strict supervision during 
construction phase; Ensuring that those 
supervising are available at places where 
works are being carried out. 
 
 Yes. Periodic check through of work 
components using quality check lists; 
Ensuring periodic rectification of defects as 
noted during construction and during 
defects liability period; Having adequately 
long defects liability periods to test 
performance against weather elements. 










 Yes. Interaction with allied professional 
bodies which provide valuable feedback on 
effectiveness of policies/or changes needed 
to improve quality objectives; Carrying out 
post construction audits to assess 
effectiveness of quality methods/means 
utilized, i.e. intended at improving 
subsequent construction projects; Lobbying 
to ensure adequate support for change in 
polices, objectives, measures, etc., if these 
are based on legal instruments. 
 
4.4.3 Structured Interviews with Contractors’ Project Managers 
Structured interviews were also conducted with project managers’ of construction companies 
that participated in constructing high schools. These focused on the quality management 
systems the construction firms possessed. The interviews were equally structured under five 




iv) Measurement, and  
v) Review.  
Summaries of these interviews are given in Tables 4.12 to 4.16. As earlier noted, the 
questions labelled as C3 (a)-(d) for each section are indicated in Appendix C3.   
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TABLE 4.12:  SUMMARY INTERVIEW WITH PROJECT MANAGER FROM 











 It is simply meeting specified standards by 
providing appropriate materials and good 
workmanship. 
 
 The firm does not have a quality policy, even 
though it operates as if it had one. 









 Since the firm does not have a quality policy, 
there are no objectives to describe. However, 
the firm is guided in achieving quality by the 
contract documents which include the 
specifications, drawings and the bills of 
quantities. 
 Not applicable. 
 Not applicable. 
 Not applicable. 











 The firm employs project engineers who are 
in charge of achieving construction works of 
the desired quality. Immediately under the 
engineer are foremen who are the 
implementers of the specified works.  
 
 By working closely with the consultants who 
are the overall supervisors, works are 
constructed to conform to the required 
standard. However, where works are seen 
not to conform, re-works are ordered and 
effected. This is undesirable to the firm which 
tries to avoid this.  







 Though the firm does not have a written 
policy, it still aims at achieving quality 
products. It looks at what was specified in the 
contract documents, and sees if these were 
achieved.  
 
 This is implied in the answer given above. 











 Analysis or evaluation of what has been 
achieved quality wise is done through noting 
the number of snags (defects) that need 
attention. This is done as the works proceed 
on a day to day basis, or at set times of 
inspections, when consultants are present. 
This is also done during the defects liability 
period. The fewer the snags, the better the 
quality and vice versa. 
 
 Not applicable. 
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TABLE 4.13:  SUMMARY INTERVIEW WITH PROJECT MANAGER FROM 











 Construction quality and its management is 
linked to quality control. This relates to good 
construction practice. 
 
 The policy statement is; “Managing quality 
from start to completion, be it in materials, 
labor or otherwise”.    













 The construction company has no written 
quality policy. 
 
 Good supervision aided by classified quality 
levels is what is in place. 
 
 Yes. Since client satisfaction is the 
company’s aim, strict supervision is enacted 
in all aspects of the works to achieve 
acceptable quality.  
 
 There are always problems and risks, but the 
company aims at managing them effectively.  






 Quality control by all levels of workmen is 
what is emphasized and maintained. 
Records control is also used as an aid to 
ensuring good quality products. 
 
 No response. 






 There are no fixed ways of monitoring the 
fulfilment of policy objectives. 
 
 Yes. Engineers from head office inspect 
projects according to progress, and keep a 
close eye on quality on a regular basis. 







 Yes; situations on construction sites, or 
methods used may change, needing policy 
adjustment. In addition, the requirements 
from clients/engineers may also change, 
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TABLE 4.14:  SUMMARY INTERVIEW WITH PROJECT MANAGER FROM 














 Construction quality refers to the 
comprehensive characteristics of a project 
that meets the needs of the client and meets 
the national laws, regulations, technical 
standards, design documents and contract 
provisions. 
 
 Quality management refers to all activities 
that determine the quality policy, objectives 
and responsibilities. These are achieved 
through quality planning, control, assurance 
and improvement in the quality system. Our 
quality management policy is: “survival by 
quality and development by products”. 













 Objectives of our quality policy are 
summarized as follows: “products or services 
that meet customer needs to achieve 
sustained customer satisfaction”. 
 
 Measures include construction quality 
control, material quality control, safety quality 
control, and equipment installation project 
quality control. 
 
 Yes.  
 
 Yes.  






 By executing our quality responsibility 
system, and strictly implementing 
construction procedures and quality checks. 
 
 By continuously monitoring of project quality, 
and continuing to provide quality services to 
owners. Construction works are carried out 
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TABLE 4.14:  SUMMARY INTERVIEW WITH PROJECT MANAGER FROM 











 Our quality control team regularly and 
irregularly inspects construction quality on 
site. 
 
 Yes. These are survey, lab tests, 
observation, analysis, recording, supervision, 
summary and improvement. 





 Major inspections are conducted weekly, and 
routine inspections are conducted daily. 
 
 Yes. By strengthening prediction and 
decision-making together with making a 
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TABLE 4.15:  SUMMARY INTERVIEW WITH PROJECT MANAGER FROM 













 Construction with minimum defects and 
ensuring that any defects are resolved.  
Quality management entails processes, 
procedures and policies put in place to 
deliver quality. 
 
 Our company aims to provide quality 
products to the requirements of our clients 
and to international standards. This is 
achieved by having a quality management 
system to provide a framework for delivery of 
quality construction. 






















 These include: compliance with the 
requirements of the quality management 
system, continually improving the 
effectiveness of the quality management 
system, and enhancing customer 
satisfaction.  
 
 Senior staff has consistent commitment to 
ensuring that customer needs and 
expectations are fulfilled; communication 
about importance of meeting customer needs 
and any relevant legal requirements; 
establishing quality objectives; conducting 
periodic reviews of the quality management 
system. 
 
 Yes. These are as already stated under 
quality management policy. 
 
 Yes. Poor quality levels lead to numerous 
and various risks such as collapse of 
buildings, and safety issues. Measures in 
place include: constant and close supervision 
to avoid human mistakes; careful selection of 
materials by supervisors; surveillance and 
monitoring of processes; training of 
personnel and evaluating their competence; 
proper and keen evaluation of staff before 
employing; ensuring always to have a 
motivated work force; assessment and 
inspection of equipment and tools; holding 
point inspections and testing; auditing of 
products/building works; and third inspection 
by client or project manager. 
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TABLE 4.15:  SUMMARY INTERVIEW WITH PROJECT MANAGER FROM 



















 First of all planning for quality, which is 
setting objectives for quality in terms of 
workmanship, materials and safety issues. 
These are addressed by effecting quality 
control measures during implementation, 
ensuring that quality objectives set are used, 
effecting quality improvement strategies, or 
having remedies/processes of trouble 
shooting. 
 
 These are handled through the following: 
communication of quality production 
processes; training and retraining of staff; 
and reviewing the policy annually. 








 This is done by management reviews and 
internal audits, client reviews and feedback, 
candidate feedback, staff feedback, and 
effecting means of addressing complaints. 
 
 We do, and this has already been highlighted 
under monitoring. The firm is looking at 
employing quality management software to 
help measure and audit the same. 







 This is done quarterly but, depending on the 
duration of the project, sometimes it is 
monthly or weekly. 
 
 Yes. This is usually done on an annual basis.  
This is also facilitated for by referring to 
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TABLE 4.16:  SUMMARY INTERVIEW WITH PROJECT MANAGER FROM 










 Meeting contract specifications and quality 
standards. 
 
 Our Quality Policy is expressed in: (i) its 
Mission: “Establishing a Quality World and 
Constructing Evergreen Foundations”; and 
(ii) its Vision: “Be Outstanding, Diversified, 
Skilled, and industry-leading”. 











 Achieving set targets in all quality parameters 
in planning and construction. 
 
 Ensuring quality control in all aspects of the 
construction process such as materials, 




 Yes. We ensure consistency in the following 
through set quality standards as specified. 






 The firm has well defined quality objectives at 
both pre- and post-contract stages, which it 
follows with each project it undertakes. 
 
 Removal of non-conforming products from 
the works and replacing them with 
conforming products. 





 Close monitoring of works through strict 
supervision during construction phase. 
 
 Yes. Inspectors are employed to undertake 
periodic quality checks of work components. 







 Yes. Conducting quality audits during the 
construction phase to assess effectiveness of 
quality methods/means utilized. 
 
The summaries of the structured interviews in Tables 4.7 to 4.16 conclude the presentation 
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4.5 Concluding Remarks 
Chapter Four focused on presenting the research findings as obtained through the use of the 
three research instruments, namely the questionnaire, observation, and structured 
interviews.  
The findings were presented under each head, utilizing tables and figures as deemed 
necessary, mainly in summary form. As earlier noted, thirty-three of the targeted fifty high 
school administrators participated in the questionnaire survey. Thirty-three schools in seven 
provinces were equally observed.  
Structured interviews were conducted with three client representatives, two architects, and 
five contractors’ representatives.  
The presented findings pave way for the analysis, and this is conducted in Chapter Five. In 
the analysis, the findings are reviewed, compared and contrasted as deemed necessary. 
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CHAPTER 5 ANALYSIS OF FINDINGS 
5.0 The Process of Analysis 
The previous chapter focused on presenting the results of data collected through the use of 
three research instruments, namely the questionnaire, observation, and structured 
interviews.  
This chapter now analyses the data presented, relating it to the study aim and objectives. In 
its process of analysis, the chapter will consider the end user perspectives on the state of 
building infrastructure side by side with what was observed. Stakeholder institutional policy 
on quality management systems and construction project performance will equally be 
analysed, reflecting upon the likely effects these have had upon the building infrastructure 
under review. A summary of the performance of the buildings in the case study will thereafter 
be given. 
The chapter will end with concluding remarks.  
5.1 Data Analysis in Relation to Study Aim and Objectives 
The information obtained and presented in Chapter Four was guided by the research aim 
and objectives. The issue that the design of the research instruments was intended at 
addressing these cannot be over emphasized. The questions each instrument contained 
were deliberately targeted towards achieving one or more of the objectives.  
In fostering the analysis, therefore, it is necessary to begin by reviewing information that the 
research instruments targeted.  
The section below traces linkages between the study objectives and the research 
instruments that the study adopted. 
5.1.1 Links between Study Objectives and Research Instruments  
 Questionnaire and Observation Schedule 
A summary of the links between study objectives ‘two’ and ‘three’ and the ‘questionnaire and 
observation schedule’ is illustrated in Figure 5.1. 
Figure 5.1 classifies defects into three categories, namely ‘sub-surface’, ‘construction’, and 
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Questionnaire/Observation Schedule                                                                    Linkages 
    
Figure 5.1: Study Objectives Linked to Questionnaire and Observation Schedule  
 
In Figure 5.1, study objective two, which sought to ‘review the quality of building elements’ in 
the case study, was linked to the noted defects by the end users, as well as the observer. 
Study objective three on the other hand, whose target was the ‘assessment of overall 
performance of building projects’ in the case study, was also linked to the noted defects. It 
was equally linked to the ‘perception of the overall quality of the building infrastructure by the 
end-user’, as was required to be answered in the questionnaire.  
Other questions targeted the end-user’s views concerning responsibility, frequency and cost 









•Noted defects in building 
elements and external works 
•Responsibility and cost of 
maintenance 
•Sources of defects 
End-User/ Researcher's 





•Material deficiencies Classification of Defects 
Objectives 
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 Structured Interviews 
A summary of the links between study objectives ‘one’, ‘three’ and ‘four’ and the ‘structured 
interviews’ is illustrated in Figure 5.2.  
In Figure 5.2, three categories of interviewees namely ‘Consultants’, ‘Contractors’, and 
‘Client Representatives’ are shown. The information obtained from the interviews would aid 
the assessment of the ‘quality management systems’ the three categories of interviewees 
possessed. This in turn would aid the exploration of the link between ‘quality management 
systems’ and ‘elements of performance’, as sought for in study objectives one and three. 
 
   Structured Interviews                                                                            Linkages 
 
 
Figure 5.2: Study Objectives Linked to Structured Interviews  
 
The information captured would be categorised under headings such as ‘Policy’ (or ‘Codes 
of Practice/Standards’ for consulting architects), ‘Planning’, ‘Implementation’, ‘Measurement’, 
and ‘Review’.  
Once the link between ‘quality management systems possessed’ and ‘performance levels’ 
was assessed, a ‘framework to improve quality management of school infrastructure 
projects’ would be facilitated for, the latter being study objective four.  
Consultants 
•Standards/Codes of Practice 
•Quality Planning, Implementation, 
Measurement, and Review 
Contractors 
•Quality policy and Planning 
•Quality Implementation, Measurement 
and Review 
Client Reps 
•Quality Policy and Planning 
•  Quality  Implementation, Measurement 
and Review 
Objectives 
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The categories of information sought by the structured interviews are equally outlined in the 
literature review. 
5.2 Perspectives on the State of School Infrastructure 
Having briefly outlined links between the study objectives and the research instruments as 
summarised in Figures 5.1 and 5.2, a more holistic analysis is given in the sections that 
follow below. 
5.2.1 End-User and Observer Perspectives 
Fifty (50) senior school administrators of completed high schools were targeted during the 
administering of the questionnaire. These were heads of schools, their deputies, or in the 
absence of the two senior most, any senior teacher present. Thirty-three (33) school 
administrators however participated in the questionnaire survey. From the data presented, 
majority of the respondents in this category were deputy heads (i.e. 19). The reason could 
be that this category is more given to the day to day running of the school institutions. It was 
apparent during the physical administering of the questionnaire that most school heads, 
even when present, preferred to hand the questionnaire over to their deputies to answer.  
Data presented show that there were defects noted in all the three cited categories. These 
categories were: sub-surface deficiencies, construction deficiencies, and material 
deficiencies. All the highlighted areas in each category had defects noted. This is clearly 
shown in Tables 4.2 and 4.5. 
 Sub-surface Deficiencies 
Data presented in Table 4.2 from end-users, in the sub-surface deficiencies category, 
highlight ‘major cracks in plinth’ and ‘major cracks in floor slab’ as the bulk defects (i.e. 13 
and 11 schools respectively). The two areas constitute 72% of the noted defects in the 
category. Others were: ‘sagging floors (8 schools), unspecified ‘others’ (7 schools) and 
‘leaning walls’ (5 schools). 
The cited scenario is augmented by what was observed and noted by the researcher. In the 
sub-surface category the following defects were observed, in descending order: ‘major 
cracks in floor slabs’ and unspecified ‘others’ (i.e. 46 buildings each in 15 schools). This was 
followed by ‘sagging floors’ (34 buildings in 11 schools), ‘major cracks in plinth’ (10 buildings 
in 3 schools), and ‘leaning walls’ (1 building in 1 school). This is presented in Table 4.5 
where 99 buildings were observed in total.  
According to Findlaw (2017), sub-surface deficiencies are a consequent of expansive soil 
conditions. The cited author states that these result in unstable foundations - seen in cracks 
in the foundations, floor slabs or other damage to buildings.  
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Milam and Milam (2019), in agreeing with the above position, state that where soil conditions 
are unknown to developers or designers, this may result in improper compacting or 
inadequate drainage, manifesting in cracked foundations or other damage to a building. 
Such damage, according to these authors, may warrant citation for breach of contract, 
negligence, or breach of warranty.  
From what was earlier noted, schools under review are located in different parts of Zambia 
with varying soil types. The presence of defects in the sub-surface deficiencies category, and 
to the extensive levels noted, could be as a result of inadequate or no soil investigation 
carried out at the design stage. This was particularly relevant in determining among other 
factors, e.g. foundation types to suit bearing capacities of different soil types in different 
provinces.  
Both the school administrators and the researcher noted defects which the body of 
knowledge suggests arise from unknown soil conditions. The presence of sub-surface 
deficiencies as noted above compromise quality, as seen in the effects upon the building 
infrastructure. 
 Construction Deficiencies 
Defects linked to construction deficiencies were equally noted by the school administrators. 
These included ‘plumbing problems’ (20 schools); ‘poorly installed windows or doors’ (19 
schools), and ‘detachment’ (17 schools). The three areas represent 56% of noted defects in 
this category. Others include ‘leaking roof’ and ‘pest infestation’, both at 11 schools.  
What was observed by the researcher in the various school infrastructures confirms the 
presence of construction deficiencies. The following were the order of defects: ‘detachment’ 
(72 buildings in 24 schools), ‘poorly installed windows or doors’ (57 buildings in 19 schools), 
‘leaking roof’ (48 buildings in 16 schools), and unspecified ‘others’ (47 buildings in 15 
schools). 
Findlaw (2017) attributes construction deficiencies to poor quality workmanship. Milam and 
Milam (2019) in reference to construction deficiencies state that these are a consequent of 
failure to construct a building in a ‘reasonably workmanlike manner’, or a structure’s 
performance ‘failing to meet the purchaser’s expectation’. This position is equally affirmed by 
Love et al. (2009) who view defects as arising from mistakes and omissions. 
The position of the authors cited above is echoed further by school administrators in the 
case study. When responding to a question relating to ‘sources of majority of defects’ in the 
school infrastructure, the major view was ‘workmanship errors’ (i.e. 23 schools).  This was 
shown in Table 4.4. 
The study results in the ‘construction deficiencies’ category, as highlighted in Tables 4.2, 4.4, 
and 4.5, therefore agree with the body of knowledge quoted above. The fact that defects can 
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be seen in the main fabric of the building, its fittings and fixtures, and its services points to 
all-round poor workmanship by the contractors.  
 Material Deficiencies 
In the ‘material deficiencies’ category, school administrators as end-users, noted the 
following defects in descending order: ‘faulty plumbing/electrical fittings’ (17 schools), 
‘discoloured paint works’ (9 schools), ‘leaking windows’ (7 schools), ‘poorly cured wood 
fittings’ (5 schools), and unspecified ‘others’ (2 schools).  
What was observed by the researcher in the ‘material deficiencies’ category agrees with 
what the end-users noted. The descending order of defects captured by the observer was 
‘discoloured paint works’ (64 buildings in 21 schools), ‘faulty plumbing/electrical fittings’ (38 
buildings in 12 schools), unspecified ‘others’ (17 buildings in 6 schools), ‘poorly cured wood 
fittings’ (16 buildings in 5 schools), and ‘leaking windows’ (4 buildings in 2 schools). The 
similarities in what the end-users and the researcher noted of the defects in this category 
validate their existence and dominance.    
Findlaw (2017) sees ‘material deficiencies’ as arising from the use of inferior building 
materials. These, according to the cited author, result in significant problems in the built 
infrastructure. Findlaw further states that inferior building materials can emanate from poor 
manufacturing practices. 
Levelset (2019) on the other hand describes ‘material defects’ as those that arise due to 
damaged or inadequate building materials. The author further states that when such defects 
come from a manufacturer, the users will not become aware of the defect until the material is 
incorporated in the works. This, as the author states, make material defects expensive to 
rectify, as they may require additional labour or even replacement with new materials. 
The position raised by Levelset (2019) concerning defects arising from materials coming 
from manufacturers not being easily seen, is echoed by Harmans (2019). Apart from 
categorizing defects in building materials as generally falling into either ‘patent defects’ or 
‘latent defects’, Harmans (2019), in relation to the latter, states that these cannot be easily 
seen and may not become apparent for many years after the building work is completed. 
The author distinguishes these from ‘patent defects’ which can be easily seen. 
Milam and Milam (2019) tie location of project to type of material used. They therefore 
attribute the presence of certain defects in buildings to prevailing conditions in a given 
locality. The authors cite examples of material deficiencies to include among others: 
‘deteriorating flashing or building paper’, ‘inappropriate waterproofing membranes’, as well 
as ‘inferior drywall or other products’ that do not work for projects in that area.  
The arguments raised in regard to material deficiencies by the body of knowledge above, are 
consistent with what was noted by the school administrators. When asked to indicate their 
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perceived ‘sources of majority of defects’, the school administrators showed ‘faulty materials’ 
as the second major source (i.e. 15 schools). This was next only to ‘workmanship errors’ (i.e. 
23 schools), as shown in Table 4.4.  
The study in addition, equally observed that the deterioration rate of certain materials such 
as discoloured paintworks and detachment could be directly linked to prevailing weather 
conditions. This could equally point to the use of inferior or inappropriate specification of 
materials for a given locality.   
The bulk of the ‘material deficiencies’ assessed in the high schools fell in the category of 
‘fittings’ and ‘fixtures’. These involved plumbing and electrical fittings, as well as windows 
and doors. The fact that these are of questionable quality is noted from their performance.  
Another point to note is that most of the schools assessed had been in existence for a period 
of less than five (5) years (i.e. 17 schools), followed by those between five (5) to ten (10) 
years (i.e. 14 schools, as shown in Table 4.1). The state of dilapidation in these materials is 
rather high in the relatively short period of time that the schools have been in existence. This 
suggests the use of ‘inferior’ type of materials. 
 Provincial Comparisons of End-User and Observer Perspectives 
Provincial comparisons between what was noted by school administrators and what was 
observed by this researcher further showed both similarities and variations in dominant 
defects. These are shown in Figures 4.1 to 4.4. 
In the ‘sub-surface’ category for instance, such comparison reveals consistency in the defect 
type.  ‘Major cracks in floor slab’ were still the dominant defect, validating the possibility of 
undetected expansive soils.  
In the ‘construction deficiency’ category, provincial comparisons indicate ‘detachment’ as the 
dominant defect. This is followed by ‘plumbing’ and ‘window/door’ problems. This further 
confirms the possibility of ‘poor workmanship’ as the chief source, as already shown.    
Finally in the ‘material deficiencies category, ‘discoloured paintworks’ were the major defect 
followed by ‘faulty plumbing/electrical fittings’. This again points to the use of ‘inferior 
materials’ as the source. 
5.3 Tests for Associations or Relationship between Variables 
In its quest to further analyse the data obtained through the questionnaire and observation 
schedule, the study below conducts statistical analysis. In this analysis, associations or 
relationships between particular variables are made and tested for significance. Statistical 
methods, using the Statistical Package for the Social Sciences (SPSS), were used in this 
regard. Three tests were specifically targeted to achieve this, these being the chi-square,  
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correlation, and linear regression. Basic formulas for each of the tests are given below. 
Chi-square: 
 
The chi-square was calculated using the formula below; 
 





Where the chi-square was calculated as the sum of the squared difference between the 
observed (o) and the expected (e) divided by the expected data, in all possible categories 
under which all conditions were taken as equal. This was made possible using SPSS to 
produce the results. All data was entered in the software as input then analyzed using 
‘descriptive statistics’, then ‘crosstabs’, then ‘Chi-square’ as a test statistic where the output 
data was produced. 
 
Pearson’s Correlation: 
   
The Pearson’s Correlation was calculated using the formula below; 
 
𝑟 =
𝑛(∑ 𝑥𝑦) − (∑ 𝑥)(∑ 𝑦)
√[𝑛 ∑ 𝑥2 − (∑ 𝑥)2][𝑛 ∑ 𝑦2 − (∑ 𝑦)2]
 
 
Where, r was calculated as the sum total of the paired scores minus the sum of the x and y 
scores, divided by the sum of the squared x and y scores. The SPSS was again used to 





Linear regression was calculated using the formula below; 
 
?̂? = 𝑎 + 𝑏𝑋  
 
Where the linear regression was used to predict which one among the independent variables 
are related to the dependent variables and exploring the forms of these relationships. For 
instance, the time period the school has been in existence was used to predict the likelihood 
of having material defects such as faulty plumbing/electrical fittings. This procedure was 
carried out using SPSS ANOVA. The sum of the squares of the predicators and the mean 
squares were analysed using the processes: ‘analyse’, ‘linear regression’, ‘mean’, ‘standard 
deviation’, ‘degrees of freedom (df)’ and finally output result. 
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According to Fellows and Liu (2008), the chi-square test is used to compare observed and 
expected frequencies of a variable which has three or more categories, as well as to test 
whether more than two population proportions can be considered to be equal. Denscombe 
(2003), in reference to the chi-square test, states that it works with nominal as well as 
ordinal, interval and ratio data. However, the cited author states that in order to assess the 
likelihood of any apparent connection between two variables, or how closely two variables 
are connected, correlations are used. 
Fellows and Liu (2008) further state that regression and correlation are usually considered 
together in expressing a relationship between two variables. This can be one or more known 
values, realisations of the independent variable, and the other unknown dependent variable. 
The study has utilised chi-square analysis to test association between location of school and 
attendant defects, frequency of maintenance and overall quality of building infrastructure, as 
well as overall quality of infrastructure and in-house maintenance.  
Correlation tests were conducted to assess the connections between location of school and 
likelihood of construction defects, and sources of majority defects and type of school. 
Linear regression was utilised to assess linear relationship between time period school has 
been in existence and likelihood of material defects. The narrations or analysis have been 
given under each of the cited heads below. 
5.3.1 Association Tests: Chi-square Analysis 
Table 5.1: Location of School against presence of Major Cracks in Floor Slab 
Location of School by Province vs Major Crack(s) in Floor Slab Cross Tabulation 
  Major crack(s) in floor slab Total 
  Yes No 
Location of school by province Lusaka 3 3 6 
Central 1 5 6 
Copper-belt 1 3 4 
Eastern 2 3 5 
Northern 1 0 1 
Luapula 2 0 2 
Southern 1 6 7 
Total 11 20 31 
 
Chi-Square Test 
 Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 8.545
a
 6 0.201 
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H0: There is no significant relationship between location of the school and the presence of 
major cracks in the floor slab. 
H1: There is significant relationship between location of the school and the presence of major 
cracks in the floor slab. 
Table 5.1 above assesses the relationship between the location of the school and the 
presence of major cracks in the floor slab. According to the Chi-Square test, there is no 
statistical significance between the two variables.  This is because the P-Value = 0.201 was 
greater than 0.05 level of significance, thereby rejecting the alternative hypothesis (H1).  
However, this type of defect was common in Lusaka (i.e. 3 schools out of the 11 cases), and 
lowest in Central, Copper-belt, Northern and Southern Provinces.  
Another chi-square test was conducted to assess ‘location of the school’ against ‘sagging 
floors’, in the substructure. This is shown in Table 5.2. 
Table 5.2: Location of School against presence of Sagging Floor in Substructure 
Location of School by Province vs Sagging Floor Cross Tabulation 
  Sagging floor Total 
  Yes No 
Location of school by 
province 
Lusaka 3 3 6 
Central 1 5 6 
Copper-belt 3 1 4 
Eastern 1 4 5 
Northern 0 1 1 
Luapula 0 2 2 
Southern 0 7 7 
Total 8 23 31 
 
   Chi-Square Test 
 Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 10.718
a
 6 0.097 
 
H0: Location of the school is not likely to result in the presence of sagging floors in the 
substructure of the building. 
H1: Location of the school is likely to result in the presence of sagging floors in the 
substructure of the building. 
According to the Chi-Square test, the resultant P-value = 0.097 is greater than the 0.05 level 
of significance. This shows that there was no statistical relationship between location of the 
school and the presence of sagging floors in the substructure. The alternative hypothesis 
(H1) was rejected. 
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However, this type of defect was common in Lusaka and Copper-belt Provinces with 3 
schools each out of the 8 cases reporting this type of defect. Central and Eastern Provinces 
had 1 case each, while Northern, Luapula and Southern Provinces had none.  
The third chi-square test in this category was the assessment of the association between the 
‘location of the School’ and ‘leaning walls’ in the substructure. 
H0: Location of the school is not likely to signify the presence of leaning walls in the 
substructure of the building. 
H1: Location of the school is likely to signify the presence of leaning walls in the substructure 
of the building.  
 
Table 5.3: Location of School against Presence of Leaning Walls in Substructure 
 
Location of School by Province vs Leaning Walls Cross Tabulation 
Count     
  Leaning walls Total 
  Yes No 
Location of school by 
province 
Lusaka 1 5 6 
Central 1 5 6 
Copper-belt 1 3 4 
Eastern 0 5 5 
Northern 0 1 1 
Luapula 0 2 2 
Southern 2 5 7 
Total 5 26 31 
 
Chi-Square Test 
 Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 2.575
a
 6 0.860 
The Chi-Square test indicates a P-value = 0.860, which again is greater than the 0.05 level 
of significance. This shows that there was no statistical relationship between location of the 
school and the presence of leaning walls in the substructure.  
However, this defect was found in Southern Province in 2 schools followed by Lusaka, 
Copper-belt and Central, which had 1 school each.  
The three examples highlighted above picked defects relating to the ‘sub-surface’ category 
for assessment.  
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One example relating to the ‘construction’ deficiencies category is picked and assessed, as 
shown in Table 5.4 below. This relates to the relationship between ‘location of the school’ 
and ‘dampness in walls’.  
Table 5.4: Location of School against Dampness in Walls 
 
Location of School by Province vs Dampness in Walls Cross Tabulation 
Count     
  Dampness in walls Total 
  Yes No 
Location of school i.e. by 
province 
Lusaka 1 5 6 
Central 0 6 6 
Copper-belt 1 3 4 
Eastern 2 4 6 
Northern 0 2 2 
Luapula 0 2 2 
Southern 1 6 7 
Total 5 28 33 
 
Chi-Square Test 
 Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 3.645
a
 6 0.725 
 
H0: Location of the school is not likely to result in dampness in the walls of buildings 
assessed. 
H1: Location of the school is likely to result in dampness in the walls of the buildings 
assessed. 
According to the Chi-Square test conducted, the resultant P-value = 0.725 was greater than 
the level of significance of 0.05. This shows that there was no statistical relationship between 
location of school and dampness in walls. The defect was prevalent in Eastern Province (i.e. 
2 schools), followed by Lusaka, Copperbelt and Southern Provinces each with one school.  
All the chi-square tests whose results are shown in Tables 5.1 to 5.4 relate to association of 
‘location of school’ with ‘sub-surface’ and ‘construction’ deficiencies. There is no association. 
The reason why these tests were conducted was the assumption that the schools, being 
located in different parts of the country with varying physical and climatic conditions, could 
bear some association between ‘type of defect’ and ‘geographical location’.   
The earlier analysis for instance related ‘sub-surface deficiencies’ to the presence of 
‘expansive soils’. The association tests, though non-significant, have shown regions where 
types of sub-surface deficiencies are prevalent. Major cracks in floor slabs for instance were 
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mainly prevalent in Lusaka, Eastern and Luapula Provinces. Sagging floors were prevalent 
in Lusaka and Copper-belt Provinces, while leaning walls in Southern Province.  
What is note-worthy is that the prevalence in sub-surface deficiencies as noted above was in 
provinces with similar soil formation. Where major cracks in floor slabs were noted, the major 
formation was ‘rock and rubble’ in Lusaka and Eastern provinces. These soils were present 
also in the region where schools were constructed in Luapula province (GRZ, 1967). 
For ‘sagging floors’, the variation comes in the Copper-belt Province which has ‘leached 
sand veldt’ formations in majority, but with patches of ‘rock and rubble’ and ‘red clays’  (GRZ, 
1967). 
The similarity in soil formation, especially in relation to cracks in floor slabs, gives credence 
to the expansive soil theory in areas where these defects were prevalent.      
The study further considered the relationship between frequency of maintenance and overall 
quality of the building infrastructure. This is shown in Table 5.5. 
 
Table 5.5:  Relationship between Frequency of Maintenance and Overall Quality of 
Building Infrastructure 
 
Frequency of Maintenance vs.  Rate the overall building of the infrastructure Cross-Tabulation 
Count      
  Rate the overall building of the infrastructure Total 
  Fair Good Very Good 
Frequency of 
Maintenance  
Monthly 11 12 0 23 
Every 3 months 2 0 0 2 
Every 6 months 1 0 0 1 
Others 1 3 2 6 




 Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 13.202
a
 6 0.040 
 
The chi-square test shown in Table 5.5 illustrates this through the following hypotheses: 
 
H0: There is no significant relationship between frequency of maintenance and the overall 
quality of the building infrastructure.    
H1: There is significant relationship between frequency of maintenance and the overall 
quality of the building infrastructure. 
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According to the above Pearson Chi-Square test of independence, the P-Value = 0.040 
which is less than 0.05 at 95% confidence interval.  
This shows that there is a significant relationship between the frequency of maintenance of 
schools and the overall quality of the building infrastructure, thereby accepting the alternative 
hypothesis (H1).  
The study, in relation to maintenance, also considered the relationship between overall 
quality of building infrastructure and in-house maintenance in Table 5.6 below. 
 
Table 5.6: Overall Quality of Building Infrastructure against In-house Maintenance 
 
Overall Quality of Building Infrastructure vs In-house Maintenance  
Count     
  In-house maintenance Total 
  Yes No 
Rate the overall quality of the 
infrastructure 
Fair 14 1 15 
Good 12 4 16 
Very Good 0 2 2 
Total 26 7 33 
    
 
Chi-Square Tests 
 Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 9.465
a
 2 0.009 
The Pearson Chi-Square test shows a relationship between the overall quality of the building 
infrastructure and in-house maintenance. The P-value = 0.009 is less than 0.05, signifying 
that there is statistical significance between in-house maintenance and the overall quality of 
the building infrastructure.   
The statistical analysis relating to frequency of maintenance and overall quality of the 
building infrastructure has shown a significant relationship. This was further shown in such 
maintenance being conducted in-house. It is thus possible that end-user perception of 
overall quality of building infrastructure being ‘fair’ or ‘good’ has this as a basis. 
5.3.2 Relationship Tests: Correlation Analysis 
The study in the section below also carried out correlation analysis. This involved testing the 
relationships between ‘location of school’ and likelihood of ‘construction defects’ and 
‘sources of majority defects’ and ‘type of school’  
Table 5.7 below shows the correlation test between ‘location of the school’ and ‘dampness in 
walls’.  
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Table 5.7:  Location of School against Likelihood of Dampness in Walls 
 
Descriptive Statistics 
 Mean Std. Deviation N 
Location of school  by province 3.79 2.190 33 
Construction deficiencies; Dampness in walls (i.e. mould 
formation) 
1.85 0.364 33 
 
Correlation (r) 
  Dampness 
in walls  
Location of school by province Pearson Correlation -0.002 
Sig. (2-tailed) 0.990 
N 33 
 
H0: There is no significant relationship between the location of the school and the likelihood 
of construction defects such as dampness in the walls. 
H1: There is significant relationship between the location of the school and the likelihood of 
construction defects such as dampness in the walls. 
 
According to the Pearson Correlation, r = -0.002. This shows that all the variables were 
independent of each other between location of the school by province and dampness in the 
walls. Therefore there was no statistical relationship between the variables. 
 
The second correlation test involves the relationship between ‘sources of majority defects 
such as workmanship errors’ and the ‘type of school’. This is shown in Table 5.8 below, with 
the following hypothesis:  
H0: There is no significant relationship between the sources of majority defects such as 
workmanship errors on the building and the type of school  
H1: There is significant relationship between the sources of majority defects such as 
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 Mean Std. Deviation N 
Type of school 1.88 1.023 33 
Workmanship errors 1.27 0.452 33 
 
 
  Workmanship errors 
Type of school Pearson Correlation 0.276 




The Pearson correlation test shows that r = 0.276. This proves that there was a weak 
correlation between ‘type of school’ and ‘workmanship errors’. However, even though the 
correlation was positive it was not a very strong relationship. Majority of the defects indicated 
in the study were associated with workmanship errors. 
5.3.3 Relationship Tests: Linear Regression Analysis 
The final statistical test the study conducted was linear regression. This tested the 
relationship between the ‘time period the school had been in existence’ against the 
‘likelihood of having material defects such as faulty plumbing/electrical fittings’. The test was 
conducted under the following hypotheses: 
 
H0: There is no significant linear relationship between the time period the school has been in 
existence and the likelihood of having material defects such as faulty plumbing/electrical 
fittings. 
H1: There is a significant linear relationship between the time period the school has been in 
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Table 5.9:  Linear Relationship between Time Period the School Has Been in 






Model Sum of Squares df Mean Square F Sig. 
1 Regression 324.874 1 324.874 0.392 0.536
a
 
Residual 25661.672 31 827.796   
Total 25986.545 32    
a. Predictors: (Constant), Period of time school has been in existence  
b. Dependent Variable: Faulty plumbing/electrical fittings (i.e. brand deficiencies) 
 
 
Model R R Square Adjusted R Square 
1 0.112
a
 -0.013 -0.019 
a. Predictor: (Constant), Period of time school has been in existence,  
b. Dependent Variable: Faulty plumbing/electrical fittings (i.e. brand deficiencies) . 
 
The linear regression analysis where R= -0.013 shows that there was no relationship 
between time period the school had been in existence and the likelihood of having material 
defects such as faulty plumbing/electrical fittings. Therefore, time period the school had been 
in existence would not be used to predict the future material defects on the building 
infrastructure.   
The preceding analyses in Sections 5.2 to 5.3 necessitate the need to ascertain available 
quality management systems by participating contractors and other stakeholders. This is 
intended at among other things, determining the resources available to facilitate quality 
processes and products. 
The section that follows will analyse information obtained from participating stakeholders 
through structured interviews. 
 5.4 Stakeholder Institutional Quality Management Systems 
 
Stakeholder institutional policy on construction project performance, as it relates to quality 
management, was set to be assessed through structured interviews. As earlier stated, three 
categories of stakeholders were targeted for the interviews. These are Client 
Representatives, Consulting Architects, and Project Managers of participating Contractors. 
The sections that follow below detail the analysis. 
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5.4.1 Client Representatives 
Client representatives from the Zambia Bureau of Standards, Ministry of Housing and 
Infrastructure Development and the National Council for Construction were targeted for the 
structured interviews.  
The analysis of all stakeholders’ ‘Quality Management Systems’ was aided by designing a 
‘Flow-Chart’, encompassing five parameters of ‘policy’, ‘planning’, ‘implementation’, 
‘measurement’ and ‘review’. These are typical requirements for Management System 
Standards.  
The Chart shows the inter-related linkages between the requirements. These are: the 
‘documented intentions’ under ‘policy’, the ‘established objectives’ under ‘planning’, the 
‘processes involved’ under ‘measurement’, and the ‘performance analysis under ‘review’. All 
the four cited requirements feed into the ‘implementation’ function, placed in the centre of the 
Chart. Each client institution is analysed using the cited Management System Standards’ 
parameters.  
 Zambia Bureau of Standards 
As earlier noted, the Zambia Bureau of Standards (ZABS) is a body corporate, charged with 
the responsibility of providing for standardisation and quality assurance of products and 
services. This is through the setting of national standards and provision of conformity 
assessment services for products and services (Government of the Republic of Zambia, 
2017).  
As a stakeholder, the Zambia Bureau of Standards was therefore a significant target for the 
structured interview. This was conducted at their Head Office with a senior representative. 
The analysis of the Zambia Bureau of Standards (ZABS) ‘Quality Management System’, as 
obtained from the interview,  is aided by a Flow-Chart illustrated in Figure 5.3.      
 
In Figure 5.3, the Zambia Bureau of Standards (ZABS) is noted to possess the five 
requirements addressed by Management System Standards (i.e. numbered 1-5).  The 
institution has a well-defined policy with documented intentions which include: ‘National 
Standards’ and ‘Conformity Assessment’, as shown in the figure. It has well established 
objectives, measures and targets for fulfilling the policies. These include ‘training to promote 
awareness and advancement of Quality Management Practices’. It also offers two 
Certification Schemes, namely ‘Product Certification’ and ‘Systems Certification’.  In 
implementing its ‘systems certification’, ZABS has introduced the Quality Management 
System (ISO, 9001). It also provides independent assessment of organizations’ quality 
management systems.                    
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                  Yes                                                                                     Yes 
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Figure 5.3: Flow Chart Showing Zambia Bureau of Standards’ (ZABS) Quality 
Management System 
Figure 5.3 further illustrates ZABS ‘measurement’ function, where it is able to monitor its 
fulfilment of policy objectives. It also includes measuring and auditing quality processes the 
system has adopted. 
Finally, the ZABS periodically reviews its policies, objectives, measures, targets and 
processes whenever audits and evaluations are concluded. 
It is also critical to note that all the parameters shown in the numbering are not only inter-
linked, but also the four peripherals (i.e. 1, 2, 4 and 5) all feed into the ‘implementation’ 
function (i.e. 3). Each in turn is equally fed back by the implementation function, as illustrated 
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An overall assessment of the ZABS ‘Quality Management System’, as analysed above 
reveals a robust and well-rounded system. If well harnessed and implemented, this has the 
capacity to aid the realisation of quality management of both the processes and products, by 
institutions affiliated to it.  
 National Council for Construction 
The National Council for Construction’s mission is to regulate, promote and build capacity of 
the construction industry for sustainable infrastructure development. Its aim is to promote 
and build the capacity of the Zambian Construction Industry (National Council for 
Construction (2019). The Council’s significance towards achieving sustainable construction 
made it a target for the interview. This was conducted at their offices with a senior manager. 
In Figure 5.4 the National Council for Construction’s Quality Management System is 
illustrated in a Flow-Chart. All the requirements addressed by Management System 
Standards are present and labelled as 1-5. 
Under the ‘policy’ requirement, the NCC is custodian of ‘National Standards and 
Specifications’, related to sustainable infrastructure development. The ‘planning’ function has 
‘Construction Sector Excellency’ and ‘Quality Control Checks’, amongst its objectives.    
The ‘implementation’ of the quality management system, as illustrated in Figure 5.4, is via 
ensuring that both Consultants and Contractors are registered with relevant bodies. Such 
bodies comprise Statutory Registration Boards and Institutes which pronounce, promote, 
and regulate good practice, keeping members abreast and in check. All such bodies are by 
statute required to affiliate to the National Council for Construction, which in turn monitors 
compliance with the set rules and regulations. The Council also issues advice to 
stakeholders, stop orders as and when called for to correct erring parties, and apply 
penalties when deemed necessary. The processes involved under the ‘measurement’ 
function include an ‘analysis of past inspection records’ and conducting ‘independent 
perception surveys’ to help know exactly how institutions are rated by stakeholders. Such 
processes aid monitoring, measuring and auditing institutions to ascertain the fulfilment of 
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Figure 5.4 below illustrates the cited Flow-Chart.                                              
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Figure 5.4: Flow Chart Showing National Council for Construction’s (NCC) Quality 
Management System 
Figure 5.4 also illustrates the ‘review’ function. This is an annual sector stakeholder 
engagement targeting policy review and/or development. The analysis and evaluation of 
results obtained aid fostering changes needed to policies, objectives, measures and targets. 
Finally, as is the case with the Zambia Bureau of Standards Flow-Chart, the peripheral 
functions of ‘policy’, ‘planning’, ‘measurement’ and ‘review’ all feed into and are fed-back by 
the ‘implementation’ function. This is aside from the fact that all these are inter-linked via a 
hierarchical set-up, represented by arrows and the ‘Yes’ response.  
An overall assessment of the quality management system for the National Council for 
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 Ministry of Housing and Infrastructure Development 
The third client institution targeted for the structured interview was the Ministry of Housing 
and Infrastructure Development (MHID). The Ministry was established to facilitate 
construction of Public Sector Housing and Infrastructure. Through its specialised Department 
of Public Infrastructure (DPI) harbouring professional Architects, Quantity Surveyors and 
Engineers of various fields, the MHID is involved at both the design and construction stages 
of government projects. An interview was conducted with a Senior Civil Servant at the 
Department of Public Infrastructure. 
A summary of the interview, highlighting the Ministry’s Quality Management System, is 
illustrated in Figure 5.5.          
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Figure 5.5: Flow Chart Showing Ministry of Housing and Infrastructure Development’s 
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In Figure 5.5, the documented ‘policy’ of the Ministry of Housing and Infrastructure 
Development (MHID) is highlighted in three complimentary policies, namely the ‘Building 
Construction Policy’, the ‘National Council for Construction Policy’ and the ‘National Housing 
Policy’.  
The major objective of the MHID’s Quality Management System is to ‘Construct Housing   
and Public Infrastructure that adheres to set Standards and agreed Quality’.  
 
Figure 5.5 further highlights the ‘implementation’ function to include ‘liaison with 
manufacturers and suppliers of building materials’. This is intended at ensuring consistent 
quality in the products incorporated in the public infrastructure.  
In addition, the ‘implementation’ phase involves ‘issuing specifications’ at the design stage. 
The various professionals in the DPI are also involved in supervision during the construction 
phase. This is conducted at three levels, namely, (i) individual sites where Clerks of Works 
(COWs) are employed, (ii) at Provincial and District levels where Provincial Buildings’ 
Engineers supervise Clerks of Works (COWs), and (iii) finally through the Design or Project 
teams based at the Ministry Headquarters, who visit the sites monthly and are the main 
supervisors. 
Regarding the ‘measurement’ function in Figure 5.5, the ‘monitoring of policy fulfilment’ is 
conducted mainly through written annual reports and regular site inspections. 
The ‘review’ function is conducted through ‘analysis of project performance’. This is 
assessed through extensive daily use, and over a prolonged period of time during the 
defects liability period. Stakeholder feedback is also part of the review process, and this 
involves clients, contractors, consultants and other interest groups.  
As in the previous two cases, the peripheral functions of ‘policy’, ‘planning’, ‘measurement’ 
and ‘review’ all feed into and are fed-back by the ‘implementation’ function, and  are inter-
linked. 
It must be stated in conclusion that the Ministry of Housing and Infrastructure Development, 
as custodian of public infrastructural development, has necessary structures in place to 
facilitate the construction of good quality infrastructure.  
5.4.2 Consultants 
As earlier stated, stakeholder institutional policy on construction project performance relating 
to quality management was set to be assessed through structured interviews. Those 
conducted among client representatives have been analysed in the foregoing section. 
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The second set of stakeholders the study now analyses are Consultants. Two consulting 
architects, one from Government and the other from the Private Sector who participated in 
the design and construction of the high schools, were the targets.  
The Consulting Firms’ input towards achieving buildings of the desired quality will likewise be 
assessed using typical Management System Standards.  
The two entities will be assessed jointly, though their quality management systems’ Flow-
Charts are shown separately in Figures 5.6 and 5.7. 
The documented ‘Standards’, or ‘Codes of Practice’, the two architectural entities utilize are 
similar. These are the ‘Government of the Republic of Zambia (GRZ)’ and the ‘Zambia 
Institute of Architects (ZIA)’ Standard Forms. Others are the ‘Building Contracts 
Specifications’ and the ‘Urban Development Standards’.       
In terms of ‘Planning’, the two consulting firms’ objectives include ‘project or building quality’, 
‘materials quality’, ‘meeting set times and targets’, and producing buildings that are 
‘functional, aesthetically pleasant and safe’.  
The ‘implementation’ function includes having ‘well defined quality objectives and processes 
at both pre- and post- contract stages’ (i.e. enforced severally at Head office, Provincial and 
Site levels - for the Government architect), enforcement of ‘strict supervision’ during project 
implementation, and ‘removal and replacement of non-conforming products’. 
The ‘measurement’ function involves processes such as ‘testing of materials’, ‘close 
monitoring of works’, ‘periodic quality checks’, having ‘adequate defects liability periods’, and 
‘enforcement of standards’.   
The ‘review’ requirement in relation to ‘performance analysis’ involves ‘daily and monthly 
inspections’, ‘feedback from Professional bodies’ and ‘post contract audits’ (i.e. for the 
Private Consulting Architect).  
Finally, as is the case for Client Representative Flow-Charts, the Consultants’ peripheral 
functions of ‘Standards or Codes of Practice’, ‘planning’, ‘measurement’ and ‘review’ all feed 
into and are fed-back by the ‘implementation’ function. These also are inter-linked via a 
hierarchical set-up represented by arrows and the ‘Yes’ response.  
The overall assessment of the quality management systems for the two architectural entities 
reveals systems that can deliver. Though viewed from either the ‘public ‘or ‘private’ sector 
basis, the systems harbour similarities that typify their roles within the construction industry. 
The issues addressed under each function are relevant in ensuring achievement of quality 
processes and products at each stage of the project cycle. Lapses will occur where 
implementation of these lacks. 
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Figures 5.6 and 5.7 illustrate the Flow-Charts for the two Architectural Entities. 
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Figure 5.7: Flow Chart Showing Public Sector Architect’s Quality Management System 
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The outcomes of the structured interviews are summarized in Figures 5.8 to 5.12. 
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Figure 5.8: Flow Chart Showing Construction Firm DT1’s Quality Management System 
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The ‘implementation’ function is equally steeped in the cited Contract documents. In addition, 
supervision of the works by the contractor’s engineers and foremen enhances the 
implementation function. This includes supervision from the consultants. 
Though Firm DT1 has no written quality policy to measure, it aims at achieving quality 
products through observing closely what was specified in the contract documents, and 
seeing if these were achieved.      
For its ‘review’ function, Firm DT1 analyses its quality achievements based on the noted 
number of defects. This is done on a day-to-day basis, as well as at set inspection times, 
including the defects liability period.   
Firm DT1’s hold on construction quality management cannot be guaranteed as long as it has 
no quality policy. Its dependency on external factors is inadequate for consistency. 
In addition, the firm cannot ‘review’ its quality processes well to measure effectiveness, nor 
achieve sustainable improvements. This means that the interpretation of quality 
management, as well as its implementation is more or less left to the individuals handling a 
particular project at any given time. 
In terms of association between functions, the broken lines in Figure 5.8 denote ‘no’ or 
‘scanty or implied’ linkages. The solid arrows show firm linkages that drive quality processes, 
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Figure 5.9: Flow Chart Showing Construction Firm AB2’s Quality Management System 
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Firm AB2 has no fixed ways of monitoring objectives at the ‘measurement’ function. It 
depends upon the engineers from Head Office to determine progress and foster quality. This 
is done on a regular basis.   
In terms of the ‘review’ function, evaluation of performance against quality objectives is done 
monthly. It also depends upon input from stakeholders such as clients and engineers for 
policy direction and adjustment.  
The lack of a quality policy by Firm AB2 has implications on the consistent achievement of 
quality products. Its dependency on engineers from head office to foster quality is equally a 
disadvantage, as it retards its implementation.  
As is the case with Firm DT1 in Figure 5.8, the broken lines in Figure 5.9 denote ‘no’ or 
‘scanty or implied’ linkages, while solid arrows show firm linkages that drive quality 
processes. This, however, is in a reduced way. 
 Construction Firm CJX3 
Construction Firm CJX3’s Quality Management System is illustrated in Figure 5.10. In terms 
of its ‘policy’, the firm has derived from its written policy a statement: ‘Survival by Quality and 
Development by Products’. 
The firm, in relation to its quality objectives equally coined a statement: ‘Products or Services 
that meet customer needs to achieve sustained customer satisfaction’. In fulfilling this 
statement, Firm CJX3 applies quality control, material control, safety quality control, and 
equipment installation project quality control. 
In ‘implementing’ the planned quality processes at both pre- and post- contract stages, Firm 
CJX3 executes its ‘Quality Responsibility System’. This is done through strict 
observation/implementation of construction procedures and quality checks, and continuously 
monitoring project quality.  
In terms of monitoring the fulfilment of policy objectives, Firm CJX3, through its 
measurement function, regularly and irregularly inspects construction quality on its sites. 
This is done through its quality control team. It also utilizes survey and lab-tests, observation, 
analysis, recording, supervision, summary and improvement in measuring and auditing 
quality processes. 
In effecting its ‘review’ function, Firm CJX3 carries out routine inspections daily, while major 
inspections are conducted weekly. In determining changes needed to policies, measures 
and targets, the firm does so through strengthened production and decision making and 
through having rolling plans for the construction works. 
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In summary, Firm CJX3’s Quality Management System through its ‘Quality Responsibility 
System’ has what it takes to channel out quality products. The coining of statements from its 
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Figure 5.10: Flow Chart Showing Construction Firm CJX3’s Quality Management 
System 
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 Construction Firm HJ4 
The Quality Management System for Firm HJ4 is illustrated in Figure 5.11. For its ‘policy’, 
the firm utilises a ‘framework for Quality Management’ to deliver quality construction.  
Firm HJ4’s ‘planned’ quality objectives include compliance with the requirements of the 
Quality Management System adopted. This includes continued improvement of the system 
and enhancing customer satisfaction. 
In ‘implementing’ the planned quality processes at both pre- and post- contract, Firm HJ4 
utilises its set plan for quality, with known objectives for workmanship, materials and safety. 
The firm effects quality control measures, quality improvement strategies, as well as setting 
in motion processes for trouble shooting.    
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Figure 5.11: Flow Chart Showing Construction Firm HJ4’s Quality Management 
System 
1. Policy - Framework 
  for 
  Quality  
  Management 




4.Measurement 5. Review 
3. Implementation 
- Planning for Quality, setting objectives for quality in terms of Workmanship, Materials, and Safety 
- Effecting Quality Control Measures 
- Effecting Quality Improvement strategies/ process of trouble shooting 
- Compliance 
  with  
  requirements  
  for QMS 
- Continued  
  improvement of  
  QMS 
- Customer  




- Management  
  Reviews and 
  Internal  
  Audits 
- Stakeholder  
  Reviews and  
  feedback 
- Complaints  
  process 
 
- Weekly,  
  Monthly 
  or Quarterly  
  analysis 
- Annual reviews 
  to determine  
  needed 
  changes  












98 | P a g e  
 
In effecting the ‘measurement’ function at the point of monitoring fulfilment of policy 
objectives, Firm HJ4 employs management reviews and internal audits. It takes advantage 
of stakeholder feedback such as its clients/candidates and also follows through complaints it 
receives. 
In analysing or evaluating performance against quality objectives, Firm HJ4 conducts 
‘reviews’ weekly, monthly or quarterly, depending on the duration of the project. Where 
changes to policies, objectives, measures and targets are needed, annual reviews are 
conducted referring to client requirements and standards. 
In summary, Firm HJ4’s Quality Management System looks comprehensive and adequate in 
meeting set quality standards. The quality parameters revealed in the interview, as listed in 
Table 4.15 and as well as in Figure 5.11, show a good understanding of what constitutes a 
good quality management system. How the firm sets to implement its quality plans is equally 
well articulated.  
In conclusion, the ‘flow chart’ in Figure 5.11 highlights linkages of all the five functions. Four 
of these feed into the ‘implementation’ function, and vice-versa.  
 Construction Firm WK5 
The fifth and final construction firm analysed in this category is WK5. The firm has in place 
all the five requirements of Management System Standards, i.e. labelled 1-5. 
In terms of ‘policy’, Firm WK5 has documented ‘mission’ and ‘vision’ statements with spelt 
out quality parameters. This relates to establishing a ‘quality world’ and being ‘outstanding, 
diversified, skilled, and an industrial leader’.  
Firm WK5’s ‘planned’ quality objectives include achieving set targets in all quality parameters 
and ensuring ‘quality control’ in all areas of the construction process.  
The ‘measurement’ of fulfilment of the policy objectives by the firm includes close monitoring 
of works through strict supervision during the construction phase. Inspectors are employed 
to undertake periodic quality checks of work components. 
In regard to ‘reviewing’ performance against quality objectives, Firm WK5 does so quarterly. 
Changes needed to policies, objectives, measures, targets and processes by the firm are 
done through conducting quality audits during the construction phase. This is done to assess 
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Figure 5.12: Flow Chart Showing Construction Firm WK5’s Quality Management 
System 
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5.5 Assessment of Overall Project Performance 
The foregoing sections have analysed quality management systems for three types of 
stakeholders. This is from information obtained through structured interviews. These are 
Client Representatives, Consultants, and participating Contractors. 
Having analysed the cited quality management systems, an overall assessment of project 
performance follows in upcoming sections. Each of the stakeholders’ roles, in relation to 
project performance, is further assessed beginning with participating contractors. The quality 
of the school infrastructure constructed by each participating contractor creates the basis for 
assessing each stakeholder’s role. 
5.5.1 Project Performance and Contractors’ Role  
To assist in the assessment, high schools in the seven provinces that the five participating 
contractors constructed will be isolated and further scrutinised. Amongst the parameters to 
be used in the assessment will be noted defects in the ‘Sub-surface’, ‘Construction’ and 
‘Materials’ deficiencies categories, as earlier established in Section 5.2.  
All the schools constructed by each contractor in the different provinces are summed up and 
assessed in Figures 5.13 to 5.17. This is done under each participating contractor’s 
acronym. 
 Project Performance by Firm DT1 
Figure 5.13 outlines defects in high schools constructed by Firm DT1. The firm constructed 
two schools, both in Lusaka Province. This is from the list of thirty-three high schools that the 
study has established, and that earlier were considered in their totality 
In the ‘Sub-surface Deficiencies’ category, one school had ‘cracked and sagging floors’. In 
the ‘Construction Deficiencies’ category, both schools had ‘roof problems’ as well as 
‘detached’ plaster or paintworks. One school, in addition to these in the cited category, had 
‘poorly installed windows or doors’, as well as ‘plumbing’ and ‘electrical’ problems. 
In the ‘Material Deficiencies’ category, one school had ‘faulty plumbing/electrical fittings’, as 
well as ‘discoloured paintworks’. All these are shown in Figure 5.13 above. At the time of the 
assessment, both schools had been in existence for a period of less than five years.  
 In relation to perceived quality of the school infrastructure by end-users, one school 
administrator felt that it was ‘good’, while the other felt that it was ‘fair’.   
As already noted in the general assessment, inadequate or lack of soil investigation at the 
design stage could have led to ‘sub-surface deficiencies’ seen in cracked and sagging floors 
in each school.  
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Figure 5.13: Defects Noted in Schools Constructed by Construction Firm DT1 
On the other hand, ‘poor workmanship’ could be the source of several noted defects in the 
structure as well as its fittings/fixtures, as highlighted under ‘construction deficiencies’. 
Finally, the use of ‘inferior materials’ could be the reason behind the shown material 
deficiencies in Figure 5.13. 
The performance of Firm DT1 in relation to the quality of the built infrastructure can be said 
to be average to poor. This conclusion is strengthened by the fact that Firm DT1 has no 
quality policy. It solely depends upon the direction the Contract Documents give in managing 
construction quality. A lack of consistency in quality, i.e. as noted in the earlier analysis, can 
be seen in the varied performance of the contractor in the two schools under review.     
Both schools are maintained by ‘in-house teams’ on a monthly basis, whenever defects are 
noted. The cost of maintenance, estimated at up to 5% of capital expenses by one of the 
school administrators, is not insignificant.  
It is revealing that schools constructed by Firm DT1 should be subjected to full-scale 
maintenance activities close to the project handover date. The frequency of such 
maintenance is high, pointing to unsatisfactory project performance by Firm DT1.  
 Project Performance by Firm AB2 
Figure 5.14 highlights defects in high schools constructed by Firm AB2. The firm constructed 
three high schools, two on the Copperbelt and one in the Southern Province. This is from the 
list of thirty-three schools under consideration.  
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Figure 5.14: Defects Noted in Schools Constructed by Construction Firm AB2 
Firm AB2 also had defects recorded in all the three cited categories in the schools it 
constructed. 
In the ‘Sub-surface deficiencies’ category, defects in both Copperbelt schools included 
‘sagging floors’. Others were ‘cracked plinths’ and ‘leaning walls’, i.e. in one school each on 
the Copperbelt and the Southern Province, respectively. 
The three schools had varied defects in the ‘Construction deficiencies’ category. These 
included ‘leaking roofs’ and ‘poorly installed windows or doors’ in both schools on the 
Copperbelt. Others were ‘plumbing problems’ (in all the three schools), ‘electrical problems’ 
in one school on the Copperbelt, and ‘detachment’ of plaster/paint in two schools (i.e. one on 
the Copperbelt and the other in the Southern Province). 
The ‘Material deficiencies’ category had ‘leaking windows’ and ‘poorly cured wood fittings’ in 
a school each on the Copperbelt. Others were ‘faulty plumbing/electrical fittings’ in all the 
three schools. Both schools on the Copperbelt had been in existence between five to ten 
years at the time of assessment. The Southern Province School had been in existence for 
less than five years. 
Two school administrators on the Copperbelt felt that the quality of the school infrastructure 
was fair, while the third in the Southern Province felt that it was good. 
The foregoing analysis, however, reveals that quality management of school infrastructure 
by Firm AB2 was not ideal. The many defects recorded in all the three cited categories point 
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to inadequate attention given to the works. This could have arisen from poor workmanship, 
use of questionable materials, and perhaps poor supervision of the works by the contractor. 
The earlier analysis also revealed that Firm AB2 has no written quality policy, but depends 
upon a coined ‘quality statement’. The inadequacy of this unqualified statement in trying to 
achieve quality products is seen in the works the Firm produced in the three schools.  
The frequency and cost of maintenance conducted by in-house teams, i.e. monthly for one 
school and three-monthly for the other two schools, has significant bearing on Firm AB2’s 
performance. The estimated cost of maintenance for the two Copperbelt schools was 
between 5% and 10% of capital expenses, and between 15% and 20% for the school in the 
Southern Province. This further raises questions on quality of the built infrastructure, 
constructed by Firm AB2. 
 Project Performance by Firm CJX3 
The third Construction Firm whose performance is being considered is CJX3. Figure 5.15 
below displays the defects in the high schools that the firm constructed. Two high schools 
from the list of thirty-three were constructed. One is in Lusaka and the other in the Eastern 
Province. 
 
Figure 5.15: Defects Noted in Schools Constructed by Construction Firm CJX3 
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Eastern Province. These were ‘cracked plinths and floors’, as well as ‘sagging floors’. No 
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In the ‘Construction deficiencies’ category, the noted defects were ‘poorly installed windows 
or doors’ in both schools. Others, in the Eastern Province School only, were ‘dampness in 
walls’, ‘leaking roofs’, ‘plumbing problems’, and ‘detachment’ of plaster/paint. 
The ‘Materials deficiency’ category had ‘leaking windows’, ‘poorly cured wood fittings’ and 
‘discoloured paint works’, again in the Eastern Province school only.  
All the defects are shown in Figure 5.15. The school in Lusaka had been in existence for a 
period of less than five years, while the one in the Eastern Province between five and ten 
years at the time of assessment.  
The school administrator in Lusaka indicated that the built infrastructure was ‘good’, while his 
counterpart in the Eastern Province felt that it was ‘fair’. 
What is observable in the cited analysis points to infrastructure whose quality is varied. Most 
of the defects occurred in the Eastern Province School, pointing to inconsistencies in Firm 
CJX3’s performance.  
The two school administrators indicated that maintenance for the schools was done monthly, 
with costs ranging from 10 to 15% of capital expenses for the Lusaka School, and from 15 to 
20% for the Eastern Province School.  
Both the frequency and cost of maintenance are unjustifiable for recently constructed school 
infrastructure. The performance of Firm CJX3, in its constructed high schools, can best be 
summarized as fair to average.    
 Project Performance by Firm HJ4 
Figure 5.16 outlines defects in the eight high schools constructed by Firm HJ4 in five 
provinces. The Provinces in which the high schools were constructed are Central (two 
schools), Lusaka (two schools), Copperbelt (one school), Southern (two schools), and 
Northern (one school).  
Most of the schools on the list of thirty-three high schools under consideration were 
constructed by Firm HJ4. 
In the ‘Sub-surface deficiencies category, ‘cracked plinths’ and ‘cracked floors’ were the 
majority defects affecting four high schools in either category. Schools in Lusaka, 
Copperbelt, Southern and Northern Provinces had cracked plinths. Those in Central, 
Lusaka, Copperbelt and Northern Provinces had cracked floors. Other defects in this 
category were ‘leaning walls’ in two schools (i.e. Central and Lusaka Provinces), ‘Sagging 
floors’ in one school (i.e. Lusaka Province), and ‘cracked walls’ affecting one school (i.e. 
Southern Province). 
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Figure 5.16: Defects Noted in Schools Constructed by Construction Firm HJ4 
Various ‘Construction deficiencies’ were also recorded across the five provinces. These 
included ‘poorly installed windows or doors’ in six schools (i.e. two schools in Central, two in 
Lusaka, and one each in the Copperbelt and Northern Provinces). Others in this category 
include ‘plumbing problems’ affecting all the eight high schools (i.e. in all five Provinces),  
‘Electrical problems’ in three schools (i.e. Central, Copperbelt and Northern Provinces), 
‘detachment’ of plaster/paint in three schools (i.e. Lusaka, Southern, and Northern 
Provinces), and ‘pest infestation’ in five schools (i.e. Central, Lusaka, Copperbelt, Southern 
and Northern Provinces).  
Defects were also recorded in the ‘Material deficiencies’ category. These included ‘poorly 
cured wood fittings’ in one school (i.e. Central Province), ‘leaking windows’ in two schools 
(i.e. Central and Northern Provinces), ‘faulty plumbing/electrical fittings’ in six schools (i.e. 
Central, Lusaka, Copperbelt, Southern and Northern Provinces), and ‘discoloured 
paintworks’ in two schools (i.e. Lusaka and Northern Provinces).  
Of the eight schools constructed by Firm HJ4, four had been in existence for less than five 
years at the time of the assessment (i.e. two in Lusaka, and one each in Northern and 
Southern Provinces). Three others had been in existence between five to ten years (i.e. 
Southern, Copperbelt and Central Provinces), and one over ten years (i.e. in Central 
Province). In terms of what the end-users thought about the quality of their built 
infrastructure, five perceived it as ‘fair’, while three as ‘good’.  
The cited analysis reveals infrastructure of varied quality, constructed by Firm HJ4.                                                   
Significant defects have been noted in all categories in the school buildings constructed in all 
Material Deficiencies 
Poorly cured wood 
fittings (1School) 































Cracked plinth (4 
Schools) 
Cracked floor (4 Schools) Sagging floor (1 School) Leaning walls (2 Schools) 
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the five Provinces. This scenario points to inconsistencies in Firm HJ4’s performance, 
summarized mainly as ‘fair’ by the end-users.  
Though Firm HJ4 has a comprehensive Quality Management System in place, the 
assessment of the schools which it constructed suggests its underutilization. The level of 
implementation of the system in achieving quality products is questionable. 
In terms of maintenance of the built infrastructure, seven of the eight end-user 
representatives indicated that it was undertaken by in-house teams. Three others added the 
Ministry of Education to the in-house teams, while another indicated that it was carried out 
exclusively by the Ministry of Education through its infrastructure unit.  
The maintenance frequency for those who indicated it was monthly (i.e. three schools). The 
costs were estimated at 5% of capital expenses by two schools, and 5% to 10% by three 
schools. Three others were not sure.  
The frequency and the costs attached to maintenance as earlier noted reflect negatively on 
construction quality. This is more so when one considers that most of the schools had been 
in existence for less than five years.     
      Project Performance by Firm WK5 
The fifth and final construction firm whose performance is being considered is WK5. Figure 
5.17 below displays the defects in the high schools that the firm constructed. The firm 
constructed three schools in Central, Eastern and Northern Provinces. 
 
Figure 5.17: Defects Noted in Schools Constructed by Construction Firm WK5 
Material Deficiencies 
Faulty plumbing/electrical fittings (3 
Schools) 
Discoloured paintworks (1 School)  
Construction Deficiencies 
Poorly constructed 










Cracked plinth (1 School) 
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In terms of ‘Sub-surface deficiencies’, there were no defects in two of the three schools Firm 
WK5 constructed. The one in the Eastern Province however had ‘cracked plinths’ in the cited 
category. 
The ‘Construction deficiencies’ category had ‘plumbing problems’ and ‘detachment’ of 
plaster/paint as the major defects, i.e. plumbing problems affecting two schools, while all the 
three were affected by detachment. Others in this category include ‘poorly installed windows 
or doors’ and ‘pest infestation’, in the Eastern Province School, and ‘electrical problems’ in 
the Northern Province School.  
All the three schools had ‘faulty plumbing/electrical fittings’ in the ‘Material deficiencies’ 
category. ‘Discoloured paintworks’ was the other deficiency in this category, and it affected 
the Northern Province school alone.  
At the time of assessment, all three schools had been in existence for a period of less than 
five years.  
In terms of perceived quality of the school infrastructure by end-users, all school 
administrators felt that it was ‘good’.  
The above analysis however highlights how Firm WK5’s schools had defects in the 
‘Construction’ and ‘Material’ deficiencies categories. These are sufficient to point to 
inadequate quality management of the works by the firm. 
What is significant to note about Firm WK5 is that it is ISO 9001 certified. This certification 
however has not necessarily translated into the firm delivering quality products. 
In terms of maintenance of the built infrastructure, all three end-user representatives 
indicated that it was undertaken by in-house teams, on a monthly basis. The Central 
Province administrator included a weekly preventive maintenance program as part of the 
maintenance procedures in their school.  
Regarding the cost, three varied propositions were given. Central Province indicated 
maintenance costs of up to 5% of capital costs and Northern from 5% to 10%, while the 
school administrator in the Eastern Province was not sure.  
As in earlier analysis, such maintenance frequency and costs for recently constructed 
schools are unjustified and point to questionable construction quality.   
5.5.2 Project Performance and Consultants’ Role  
The second set of stakeholders whose role in project performance is assessed is that of the 
Consultants.  
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The study has already shown how two Consulting Architectural Firms (i.e. one each from the 
public and private sectors) were picked for the overall assessment. Both of these were fully 
involved at the pre- and post- contract phases of the high schools. 
Analyses of the Quality Management Systems the two firms possessed revealed robust 
systems capable of delivering quality products.  
However, a review of the school infrastructure constructed by participating contractors in the 
preceding sections showed extensive defects in them.   
‘Sub-surface deficiencies’ in the constructed high schools in different provinces for instance 
pointed to inadequate or lack of soil investigation at the design stage. During the interview, 
representatives of the two architectural consulting firms revealed that extensive soils tests 
were not conducted, but that soil types were rather assessed ‘visually’. No soil samples were 
taken for testing, nor were any soil related tests conducted on any site. Where soils with 
questionable bearing capacities such as ‘sand’ or loose ‘clay’ were observed, foundations 
were either reinforced or specifically designed for the soil type, i.e. rafts etc. It is therefore 
possible that expansive soil conditions in some areas went undetected, leading to defects 
such as ‘cracked plinths and floor slabs’ noted in some of the schools. 
‘Construction deficiencies’ in the constructed high schools point to ‘poor quality 
workmanship’. These were present in the main fabric of the building, its fittings and fixtures. 
These defects raise questions concerning the quality of supervision of the works during the 
construction phase.  
Typical supervision, as earlier noted, was carried out at three levels, namely at the ‘site’ 
through Clerks of Works, the ‘Province or District’ by Provincial Buildings Engineers, and 
from the ‘Headquarters’ of the parent Ministry when Design Teams conducted inspections on 
a monthly basis. However, all supervision was conducted under the oversight of the Design 
Teams, headed by Consulting Architects. Therefore, if any supervision was lacking in 
substance, the overall blame was on the Consulting Architects.  
‘Material deficiencies’, arising from the use of inferior building materials, were also part of the 
defects affecting the high schools. The use of such materials was done under the umbrella of 
the supervision teams led by consulting architects. The design teams were the specifiers of 
building materials used in the works. Part of their responsibilities included ensuring that what 
was used was in conformity with what was specified. This included testing materials that 
needed testing. The supervisors had mandate to order the removal of any material that did 
not comply with specification, replacing them with those that did.  
The fact that defects related to the use of inferior building materials were present in the high 
schools points again to poor supervision.  
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The analysis above points to inadequate quality management by the supervising architects 
enhancing poor performance by participating contractors. 
 5.5.3 Project Performance and Client Representatives’ Role  
Client representatives are the final category of stakeholders whose role in project 
performance is considered below. These include the Zambia Bureau of Standards, the 
National Council for Construction, and the Ministry of Housing and Infrastructure 
Development. 
 The Zambia Bureau of standards’ Role 
As earlier noted, the Zambia Bureau of Standards is a body corporate charged with the 
responsibility of providing for standardisation and quality assurance of products and 
services. 
The role that the Bureau played in project performance regarding the constructed high 
schools was indirect. This role if present was restricted to offering training to promote 
awareness and advancement of quality management practices, and through its Systems 
Certification, the ISO 9001 Quality Management System. These were available to 
participating contractors and consultants alike, upon application. Qualification was however 
necessary and each applicant had to meet the set conditions.  
As it stands, only one of the participating contractors, i.e. WK5 applied and qualified for ISO 
9001 Quality Management System Certification. The use of this standard to achieve quality 
products was however the preserve of the contractor and not necessarily the certifier. The 
study in the previous section highlighted the performance of firm WK5 in constructing some 
of the high schools. 
If the bureau was to follow through the application of the standard to individual work projects 
such as that for firm WK5, there was need for the relevant construction quality standard to be 
declared or gazetted as ‘compulsory’ according to the ‘Compulsory Standards Act’ of 2017 
(GRZ, 2017) or the ‘Standards Act’ of 2017 (Government of the Republic of Zambia, 2017).   
As it stands, the relevant construction quality standard has never been declared as 
‘compulsory’ by the relevant authority. The role of the Bureau as cited therefore remained 
indirect.    
 The National Council for Construction’s Role 
The mandate of the National Council for Construction (NCC), in promoting sustainable 
infrastructure development in Zambia has equally been articulated. The Council’s role in 
promoting the construction of good quality school infrastructure is what this section is about. 
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Cardinal among the NCC’s roles was the need to ensure that all participating Consultants 
and Contractors were registered with relevant bodies according to set criteria. All 
participating contractors for instance were to be directly registered with the NCC in relevant 
‘grades’ after each contractor met the set criteria.  
Each contractor had to prove their ability to undertake works stipulated in the relevant grade, 
the highest of which is the unlimited category. Such criteria include among others, turn-over 
values or volumes of works performed, major items of equipment, qualification and 
experience of personnel etc. In addition the NCC is custodian of National Standards and 
Specifications.   
Apart from the stated roles above the NCC on a quarterly basis conducted inspection visits 
to building sites throughout the country to ascertain compliance with among others, 
‘occupational health and safety’ issues. Such visits included assessing other aspects of 
performance such as construction quality. Over the years such assessment included high 
school infrastructure. The NCC then produced quarterly reports of such assessments, which 
they availed to different stakeholders.  
Tables 5.10, 5.11 and 5.12 show extracts from NCC reports of information related to the 
construction of the high schools in five Provinces, namely Central, Eastern, North-western, 
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Table 5.10 Extracts from Inspection Report of Central and Eastern Provinces by the 
National Council for Construction (Source: Kunda and Mwango, 2014) 
Report Title Towns Covered Projects Covered 
Constraints and 
Strengths faced by 
Contractors 
Inspection Report for 






Itezhi Tezhi, Mumbwa, 






Sinda, Katete, Nyimba, 
and Petauke 
 
(i)   Schools 
(ii)  Medical   
      Facilities 
(iii) Roads 
(iv) Water and  
      Sanitation 
i) Management 
Capacity 
- Erratic and 
late payments 












- No site had a 
Quality Control 
Plan 




- Apart from 
major road 
contractors, all 
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Table 5.11 Extracts from Inspection Report of North-Western Province by the National 
Council for Construction (Source: Muleya and Chifwaila, 2014) 
Report Title Towns Covered Projects Covered 
Constraints and 
Strengths faced by 
Contractors 
Inspection Report for 
North-Western 









High Schools in 
Ikelenge and 
Chavuma 
i) High School in 
Ikelenge 
- Works behind 
schedule due 
to heavy rains 
- Challenges 













ii) Boarding School 
in Chavuma 











attend to fire 
protection 
 
iii) High School in 
Mufumbwe 
- Works on hold 
due to delayed 
payment 
- There were no 
workers on 
site at time of 
inspection 
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Table 5.12 Extracts from Inspection Reports of Muchinga and Western Provinces by 
the National Council for Construction (Source: Muleya et al., 2014) 
Report Title Towns Covered Projects Covered 
Constraints and 
Strengths faced by 
Contractors 
Inspection Report for 
Muchinga Province – 




Mafinga, Isoka, and 
Nakonde.  




i) High Schools in 
Mpika 
- Works stalled 
due to erratic 
payments 
- Safety and 
quality was 
satisfactory 














Inspection Report for 
Western Province – 





High Schools in 
Limulunga 
i) High School in 
Limulunga 
- Poor safety on 
site 
- Poor quality 
blocks on site  
- No first aid kit 
- No bill board  
 
From the highlighted extracts shown in Tables 5.10 to 5.12, there were various constraints 
directly affecting quality of the constructed high schools. Kunda and Mwango (2014) for 
instance show how all the sites inspected, in both the Central and Eastern Provinces, had no 
Quality Control Plans. Some lacked competent people to effectively manage the sites, while 
those in rural areas had inadequate or no skilled personnel. Kunda and Mwango (2014) 
further reveal that apart from major road contractors, all others had no laboratory facilities to 
check the quality of their work. 
Some construction sites in Western and Muchinga Provinces were noted to contain poor 
quality blocks which they were using in the works (Muleya et al., 2014).  
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The cited authors equally noted some positives in some of the inspected schools, both in 
North-western and Muchinga Provinces where workmanship was observed to be 
satisfactory.  
Observable in the above analysis, however, is the apparent incomplete role the NCC played, 
in its supervisory capacities of the high schools. While its quality management system 
advocates for the issuance of stop orders and/or penalties to erring contractors, this appears 
to have been missing in the examples reviewed. The Council’s role leaned more on ensuring 
compliance with registration requirements by contractors and consultants than on effecting 
measures targeting quality management.  
 Ministry of Housing and Infrastructure Development’s Role 
The final client stakeholder, whose role in project performance is being assessed, is the 
Ministry of Housing and Infrastructure Development (MHID). The MHID’s role in promoting 
the construction of good quality school infrastructure was equally indirect.  
School infrastructure, was directly procured under the Ministry of General Education through 
its Infrastructure unit. Designs of schools and supervision of the works thereafter were 
conducted by the Ministry’s infrastructure unit, on behalf of the MHID. The public consulting 
architect whose role was earlier assessed and other members of the design team were all 
part of this Ministry.  
The National Council for Construction (NCC) is equally under the oversight of the MHID.  
As overall custodian of public infrastructures under construction the MHID, in relation to the 
high schools equally lacked in effectiveness, its supervisory roles to both the Ministry of 
General Education and the NCC did not result in good quality school infrastructure.  
The Ministry’s supervisory role therefore needs to be reassessed and realigned to effectively 
carry out its mandate, as stipulated in its quality management system.  
5.6 Concluding Remarks  
Chapter Five has analysed data presented in Chapter Four. In its analysis, the chapter has 
considered end user perspectives on the state of building infrastructure, side by side with 
what was observed by this researcher. This was in relation to noted defects in the ‘sub-
surface’, ‘construction’ and ‘materials’ deficiencies categories.  
The Chapter equally considered associations or relationships between variables through 
statistical analysis. This was done through the chi-square, correlation and linear regression 
tests. 
Quality management systems in various stakeholder institutions were thereafter analysed 
from information obtained through structured interviews.  
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The Chapter also analysed the overall construction project performance of the high schools 
by looking at the roles each stakeholder played in pursuit of quality products. 
Chapter Six which follows will consider a proposed remedial framework arising from the case 
study of public high schools. This is intended at facilitating quality processes and products in 
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CHAPTER 6 PROPOSED REMEDIAL FRAMEWORK ARISING FROM CASE STUDY 
6.0 Guidelines towards Framework 
Chapter Five in its analysis highlighted the state of high-school infrastructure in terms of 
quality. This was done through end-user perspectives and what was observed by the 
researcher. The Chapter equally considered stakeholder quality management systems and 
the roles each played in project performance.  
The need to address noted gaps and to strengthen structures in key stakeholder institutions 
provides basis for the proposed remedial framework.  
In considering guidelines aimed at aiding the design of a remedial QM framework, the study 
will review existing relevant QM models from different jurisdictions. This is at ‘individual 
organisation’ and ‘project levels’.  
The Chapter will then consider QM constructs from the case study of public high schools, 
looking at quality definition by stakeholders, its planning and its implementation. A remedial 
framework will thereafter be proposed, addressing noted gaps in both existing models and 
the case study.  
6.1 Existing Quality Management Models in the Construction Industry  
6.1.1 Organization Based Quality Management Models 
There are many studies that have proposed organization based quality management 
improvements in their models, especially in the manufacturing sector. In Chapter 2, the study 
highlighted how such improvements in the manufacturing industry evolved around quality 
management theories such as Total Quality Management (TQM), Lean Manufacturing (LM), 
ISO 9000, and Malcolm Baldrige National Quality Award (MBNQA), among others (Taylor 
and Wright, 2003; Ozden and Birsen, 2005; Fiorenzo et al., 2006; Godfrey, 2012; Bhamu 
and Sangwan, 2014). 
Within the construction industry, quality management improvements have also been 
proposed, mainly focusing upon individual organizations. Karim et al. (2005) for instance, 
considered organizational effectiveness models for quality management (QM) systems in the 
Australian construction industry, based mostly on ISO 9000. Through a study of experiences 
and perceptions of Australian construction companies, a best practice implementation model 
for management of construction quality was sought. Gasparik et al. (2014) proposed 
improvement in QM levels in a construction company using an EFQM model. The study 
employed an electronic survey to determine knowledge of the EFQM model and its use in 
practice by construction companies in Slovakia. Zrekat (2015) analysed the opportunity for 
applying models of QM systems in Public Construction Enterprises in Moldova, from the view 
point of Standard ISO 9000. Rashed and Othman (2015) studied the implementation of QM 
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in construction projects in West Bank, Palestine by contractors through adoption of TQM 
models in their systems. Several other studies as documented earlier in the Literature 
Review (in Chapter 2) show organization based QM improvements. (Pheng et al., 1999; Din 
et al., 2010; Babatunde, 2013). 
Both benefits and weaknesses due to limitations can be cited on account of improving QM at 
individual organization level, through adoption of models such as those discussed earlier.  
Benefits can be streamlined into the following: (i) the introduction of validated QM constructs 
specific to the construction industry (Gasparik and Buciova, 2011), and (ii) the infusion of 
excellence models into organizational QM systems, aiding continuous improvements 
(Gasparik et al., 2014). 
The noted benefits have seen construction firms improving their QM systems through 
initiatives such as adoption of quality manuals within their systems. This, as espoused by 
Stebbing (1993), is based on an organization’s quality policy, practices and procedures. 




























Company Quality System 
Contract Work Scope 
Project Quality Plan 
Inspection and Test Plan 
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Mohammed and Asmoni (2006) quoting Stebbing (1993) further state that it is a formal 
requirement of ISO 9000 to produce a quality manual. These authors outline the following as 
the constituents of a quality manual: 
i. The policy statement reflecting the quality policy of the project, signed by the 
project manager; 
ii. Defined responsibilities reflecting the requirements of the project; 
iii. The organisation should relate to the project, and this may include customer 
representation; 
iv. Any amendments/re-issues must conform to contract requirements; 
v. Criteria of the quality standard, as applicable to the contract, should be 
addressed by the system; 
vi. The procedure index should identify only those procedures applicable to the 
contract. 
In addition to the above requirements, Stebbing (1993) states that fundamental procedures 
for an organisation to operate at the corporate level should be included in the PQP. These 
must address functions of administration such as finance, document control, record storage, 
retention and retrieval, planning (contract review), corrective action, audits, training, and 
customer liaison. 
The benefits of improving organizational QM as noted above are valid. It is the extent of the 
benefit to the overall project good in a multi-stakeholder project environment that is in 
question, and this is what the study now turns to address. 
Organization based QM models have weaknesses or limitations. These include the following: 
(i) Unlike the manufacturing sector where all QM constructs are carried out by players 
working in-house, construction projects quality management involves several external 
stakeholders, playing vital roles in effecting QM, together with the firm constructing the 
project (Karim et al., 2005; Walker et al., 2008); (ii) Most models in the construction sector 
target QM improvement in construction firms, as opposed to other key stakeholders such as 
the design team, clients and suppliers.  
Tendencies towards fragmentation among players in the supply chain are therefore high in 
the construction environment. Karim et al. (2005) in differentiating the uniqueness of the 
construction project from the manufacturing process observe that construction economics, 
being far more volatile than manufacturing, results in fragmentation in the supply chain, with 
adversarial relationships. The cited author further states that the design for construction 
projects, except in Design and Build contracts, is made by external firms with no relation to 
the firm undertaking construction. This is besides the fact that each project is unique, with 
constantly changing teams from project to project. 
119 | P a g e  
 
Variableness within a construction project, in terms of key stakeholder roles, has been 
confirmed in the findings of the Zambian Case Study of Public High Schools. Focusing on 
improving QM in an individual organization (be it a construction firm or otherwise), in the long 
supply chain of a construction project, is inadequate and therefore impractical. For effective 
quality management, the input of all key stakeholders in a coordinated way is vital.  
The section that follows below will analyse QM models which propose integration of key 
stakeholder roles in the procurement of a construction project, citing both strengths and 
weaknesses.    
6.1.2 Quality Management Models That Propose Integration of Stakeholder Roles at 
Project Level 
A number of studies have noted challenges that exist in establishing ‘best practice models’ 
regarding quality management systems. This is seen especially, in links between the 
proposed improvements, and the outcome in terms of implementation (Zairi and Jarrar, 
2001; Addey, 2001). 
While as ‘best practice’ models have been better implemented in the manufacturing and 
other sectors with noted successes, challenges have been encountered in the construction 
industry, where proposed constructs are seen to be generic (Calisir et al., 2001; Quazi et al., 
2002; Lai et al., 2002). One area where proposed improvements in QM constructs fall into 
the cited rule, is in the area of integration of stakeholders to foster a coherent and 
coordinated response, towards quality achievement in a construction project. Examples are 
given below. 
Stebbing (1993), in proposing quality manuals, proposes integrating client requirements into 
the company quality manual and detailed procedures, see Figure 6.1. In essence, each time 
a new client is encountered, the company quality manual and detailed procedures have to be 
updated or altered to suite that client’s requirements. This contradicts the position that 
company quality manuals reflect an organization’s quality policy, practices and procedures. 
What is suggested in the cited model is that the organization’s quality policy, as reflected in 
its company quality manual, will be subject to succeeding client requirements. This is not 
practical. 
Sjoholt (1995), on the other hand, proposes integration of individual stakeholder QM systems 
into one project quality plan (PQP), at the construction stage. The customer or client in this 
model is the initiator of the integrated PQP, setting up his objectives clearly, together with his 
requirements for the quality system as shown in Figure 6.2. In the cited model, QMS’s from 
designers, contractors, sub-contractors and suppliers are integrated into the client’s. The 
model proposes lines of communication and delegation of duties and responsibilities, with 
the customer or his representative championing and maintaining the PQP. Integration of 
parties involved into the PQP is through a contractual agreement, and the PQP like other 
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contract documents such as drawings and specifications is drawn up according to the 
contract requirements.  
                                                                                               Project Quality Plan 
 
 








   Figure 6.2: The Integrated Project Quality Plan (Source: Sjoholt, 1995) 
The merit in Sjoholt’s model lies in its ability to integrate stakeholder QM systems into a 
single PQP, with clearly defined roles as earlier stated. This is to facilitate a coordinated 
response towards quality achievement in a construction project.  
However, weaknesses in this model lie in its lack of clarity on the extent of other stakeholder 
institution’s involvement in defining quality and its management in the initial stages of the 
PQP. The model centres on the customer’s requirements, whose objectives are clearly 
defined. Other key stakeholders QM systems have to fit into the customer’s, at the 
construction stage. The danger lies in other stakeholders circumventing responsibility, in the 
event that problems affecting project quality are traced to the initiator’s QM system. In 
addition, the structure in the model centring on the customer appears inflexible to 
stakeholder in-put other than the one which initially was agreed at the time of signing the 
contract. The dynamism of projects, which are subjected to change due to unforeseen 
circumstances, does not support rigid structures such as those suggested in Sjoholt’s model.   
Other studies have proposed models that target integration of QM processes surrounding 
stakeholder roles. Chin et al. (2004) proposed a process-based QM information system 





Supplier’s QMS  
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of ISO 9000. This model, though targeting general contractors, allows for interfacing with 
other project participants such as the owner and the design team, i.e. architect and 
engineers. 
The Chartered Institute of Building (CIOB 2019), through its Code of Quality Management, 
advocates for integrated planning. The author calls for quality across construction, from pre-
production to completion, where a Quality Management Policy and Plan outline areas to be 
covered, monitored and supervised in the quality management policy. This must be done 
through integration of the processes in order to keep all stakeholders informed, and having 
the right information. Figure 6.3 outlines integrated planning from inception to completion as 














Figure 6.3: Integrated Planning From Inception to Completion (Source: Chartered 
Institute of Building, 2019) 
The merit in both models proposed by Chin et al. (2004) and CIOB (2019) is seen in the 
integration of processes surrounding stakeholder roles, through information technology (IT) 
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data bases. This eases interfacing between key stakeholders, making requesting for 
information and accessing it readily, more feasible. 
However, the weaknesses in integrating QM processes are not dissimilar to those discussed 
in earlier models, namely the placing of one stakeholder above others in the QM system, as 
seen in the process-based QM information system framework proposed by Chin et al. 
(2004). The cited models, though advocating for integrating QM processes, are not elaborate 
on key stakeholder involvement in defining, planning and execution of QM constructs in the 
initial stages of the PQP. What is suggested rather is that the initiator of the QM system 
clearly sets goals and thereafter calls for participation from other stakeholders, who have to 
fit into what has already been designed.    
6.1.3 Summary of Gaps in Existing Quality Management Models in Construction 
The foregoing discussion on existing quality management models in the construction sector 
has highlighted both strengths and weakness. Noted gaps in the proposed QM constructs in 
the systems lie in two main areas, namely: 
i) Practical inclusion of key stakeholders in the PQP in the project cycle, 
ii) Variableness in implementation of QM constructs proposed in the models. 
The gaps have led to the summation that what is proposed in construction QM models is 
generic lacking practical application to real life situations.  
The study in Section 6.2 will address the Zambian scenario in terms of QM in construction. 
This is as viewed by earlier studies, but more significantly as revealed by the Case Study of 
Public High Schools. Arising from this and the noted gaps in existing models, a remedial 
framework will be proposed.  
6.2 Quality Management Constructs from Case Study of Public High Schools 
6.2.1 Quality Definition by Stakeholders in the Case Study 
Studies have shown that there is no agreed definition of construction quality (RIBA, 2018; 
CIOB 2019). This position, as already shown, is exacerbated by the variety of stakeholders 
who come together to procure a construction project, each viewing quality from a different 
perspective. 
Complexities surrounding stakeholder involvement in project quality affecting performance 
have been noted in Zambian studies (Chilongo and Mbetwa, 2017; Zulu and Chileshe, 
2008). The current study has equally shown how gaps in stakeholder involvement affected 
the high school projects negatively. The need to rationalise quality and its management to 
suit prevailing local conditions is therefore apparent, beginning with its definition. Several 
definitions of construction quality have been given. The ISO 9000 series define quality as ‘a 
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set of inherent characteristics that fulfils requirements’ (ISO 9000, (2005). The Commission 
for Architecture and the Built Environment in the UK streamlined quality to fall into three 
principles, namely, (i) ‘functionality’ – does it work? (ii) ‘firmness’, – will it last? and (iii) 
‘delight’ – does it look good? (RIBA, 2018).  
The ‘Building in Quality’ report (RIBA 2018) in its definition outlines a three-fold quality 
dimension:  (i) ‘build quality’ – completed asset performance, (ii) ‘functionality’ – fitness for 
purpose, and (iii) ‘impact’ – social, economic, cultural and environmental values.  
Cole (2017) categorizes quality into two major components, namely (i) ‘minimum quality’ (i.e. 
minimum standard), and (ii) ‘legacy quality’ (i.e. embracing functionality, aesthetics, flexibility, 
sustainabilty, social value, and health and safety).   
This study has chosen Cole’s definition of construction quality as a framework to assess how 
the stakeholders in the Zambian Case Study of Public High Schools understood quality. This 
is because the definition is all-inclusive, as illustrated in Table 6.1. The different aspects of 
quality, indicated in Table 6.1 are derived from answers given by respondents to questions 
related to quality in various research instruments used in the Case Study.  
TABLE 6.1: Definition of Quality by Stakeholders in Case Study of Public High  











End-Users √ √ √ x x x x 
Client 
Institutions 
       
NCC √ √ √ √ √ √ √ 
ZABS √ √ √ √ √ √ √ 
MHID/ME √ √ √ √ √ √ √ 
Consultants        
Public Architect √ √ √ x √ x √ 
Private Architect √ √ √ x √ x √ 
Contractors        
DT1 √ √ √ x √ x √ 
AB2 √ √ x x √ x x 
CJX3 √ √ √ √ √ x √ 
HJ4 √ √ √ √ √ √ √ 
WK5 √ √ √ √ √ √ √ 
Keys: √ = applicable definition, x = none applicable. 
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In Table 6.1, the views of construction quality from End-users, Client Institutions, 
Consultants, and participating Contractors are illustrated through ticking the relevant 
concept.  
For each of the stakeholders involved in the Case Study, the ticked components indicate as 
close as possible their definition of construction quality. End-users for instance understood 
construction quality to include ‘the minimum standard’, ‘functionality’ and ‘aesthetics’. The 
concept of ‘minimum standard’ is drawn from omissions leading to defects categorized as  
‘workmanship errors’, ‘faulty materials’ and ‘design errors’. That of ‘functionality’ and 
‘aesthetics’ is drawn from end-user perception of quality of building infrastructure categorized 
as ‘fair’, ‘good’ and ‘very good’ in Table 4.4. 
For the other stakeholders, i.e. Clients, Consultants and Contractors, answers given to 
questions raised during the structured interviews indicated areas of definition of construction 
quality, i.e. see Tables 4.7 to 4.16. 
Variation in outlined definitions can be seen among the stakeholders in Table 6.1, confirming 
the position that stakeholders view quality differently. This, however, still guides the study’s 
understanding of what each stakeholder held as tangible in regard to construction quality. 
The need to synchronise quality definition within the context of stakeholder views, as 
highlighted in the Case Study, is therefore critical and will be addressed at a later stage. 
Having considered the definition of construction quality by stakeholders, the study in 
upcoming sections will consider quality planning and its implementation in the ‘High School 
Projects’ life cycle. This specifically addresses stakeholder involvement in the project life 
cycle. 
6.2.2 Quality Planning and Implementation in the Case Study 
Various studies have shown that quality must cut across the life cycle of a construction 
project for effectiveness (Cole, 2017; RIBA, 2018; CIOB, 2019). The need to trace and 
address quality matters from pre-contruction to completion has been a subject of debate 
among stakeholders. This is because predicting quality in many building projects has largely 
been seen to be elusive, unlike other parameters such as ‘cost’ or ‘health and safety’ (RIBA, 
2018). 
Stages in a building project from conception to completion can be streamlined into four major 
areas. These are: (i) Feasibility study, (ii) Tender documents production, (iii) Tendering and 
Contract award, and (iv) Construction Stage. The cited stages can be broken up into finer 
components.  
The need to establish quality in each of the cited stages has been highlighted in many 
studies, with limited success. Recently, three professional bodies in the United Kingdom 
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namely: the Royal Institute of British Architects (RIBA), the Chartered Institute of Building 
(CIOB) and the Royal Institute of Chartered Surveyors (RICS), established means of tracking 
quality in the project cycle (RIBA, 2018). The principle of tracking quality from pre-contruction 
to project completion was to categorize risk factors within the project quality constructs 
against measures of effectively addressing them. This equally was intended at apportioning 
responsibility amongst stakeholders, tracking who was responsible for what, at any given 
point in the project cycle. 
While as four major stages in the project life cycle can be alluded to as earlier outlined, the 
current study has adopted the stages suggested by the outline of the ‘Quality Tracker’, to 
evaluate life cycle participation by various stakeholders in the Zambian Case Study. The 
reason for adopting this outline was because it breaks down stages in the project cycle in an 
easy to follow manner. 
As in the assessment of quality definition, responses to questions in the Case Study 
research instruments were basis for establishing stakeholder participative roles in each of 
the outlined stages. This is shown in Table 6.2 below.   














End-Users x x x x √ √ 
Client 
Institutions 
      
NCC x x x √ x x 
ZABS x x x x x x 
MHID/ME √ √ √ √ √ x 
Consultants       
Public Architect √ √ √ √ √ x 
Private Architect √ √ √ √ √ x 
Contractors       
DT1 x x x √ √ x 
AB2 x x x √ √ x 
CJX3 x x x √ √ x 
HJ4 x x x √ √ x 
WK5 x x x √ √ x 
Table Outline after ‘Building in Quality Tracker’ (RIBA, 2018) 
Key: √ = applicable; x = none applicable. 
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Table 6.2 clearly shows limited participation by end-users, two key client institutions, i.e. 
NCC and ZABS, and contractors. This is especially so in the initial stages of the project 
cycle.  
End-users were involved at ‘project handover/close out’ and ‘in-use’ stages, i.e. where 
occupancy and the responsibility to maintain the infrastructure were given to them. 
The NCC’s role was at the construction stage, when they randomly inspected high school 
building sites on a quarterly basis. They inspected among others health and safety issues as 
well as building quality. The ZABS played no active role throughout the projects’ life cycles. 
The Zambian Government, through its representative Ministries of Housing and 
Infrastructure Development (MHID) and Education (ME) participated in all stages, except for 
the in-use phase as earlier shown, was passed on to end-users. The same can be said of 
the Consulting Architects. The initial design was made by the Private Architect, and later 
adopted as a typical design, replicated with modifications to suite existing site conditions by 
the Public Architect, and other members of the Design Team. 
Contractors were only involved at the ‘Construction’ and ‘Handover/Close-out’ stages. They 
were not involved at the ‘pre-construction’ and ‘in-use’ stages, i.e. the rectification of defects 
during the ‘defects liability period being taken as part of the close-out. 
What is noted above, in terms of stakeholder involvement in planning and implementing QM 
constructs in the Zambian case study, is similar to that noted in existing models earlier 
assessed in Section 6.2. This is because the implementing client was in the fore especially in 
the planning stages. 
The study in the foregoing sections has considered quality definition, its planning, as well as 
its implementation among key stakeholders in the case study of public high schools. The 
study in Section 6.3 will address noted gaps relating to quality definition, its planning as well 
as its implementation in the project life cycle. This will be based on what has been observed 
in the case study. 
6.3      Proposed Remedial Framework Arising from Case Study Findings 
The study will address remedies to noted gaps in QM constructs in three phases. These are 
classified as short-term, medium-term and long-term measures. 
6.3.1 Short-Term Measures in Effecting Quality Management in Project Life Cycle 
 Historical Quality Review: The ‘Ends-Up’ Approach 
Guided by the assessment of the High School Projects, the logical route the study proposes 
to take is the reviewing of past quality information. This information is historical in the sense 
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that it emanates from trends in quality constructs linked to high schools constructed between 
2006 and 2016. All the said schools are operational. 
The study further adopts an “ends-up” approach, soliciting firstly ‘end-users input’ (i.e. who 
are at the tail end), going all the way up to ‘Clients input’ (i.e. who are at the apex), as 
illustrated in the model in Figure 6.4 below. QM constructs, so obtained from each 
stakeholder, will in turn be “profiled” in a data base, which the study suggests to be updated 
periodically and used as a measure on each stakeholder’s progress in achieving quality 
standards. This process will be discussed further in a later section. 
 














Figure 6.4: Reviewing and Profiling Case Study Stakeholders’ QM Outcomes Using an       
‘Ends-Up’ Approach   
 End - User Input 
While it has been observed generally by studies that QM constructs at the planning and 
implementation stages are uncertain by way of outcome, the same cannot be said about the 
‘in-use’ stage. This is because what has been implemented faces the test at this stage, and 
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In proposing ‘end-user’ input as first in the hierarchy shown in the model in Figure 6.4, the 
study takes cognisance of this stakeholder’s significant role in maintaining the school 
infrastructure. The study noted earlier that majority of the schools in the Case Study were 
maintained by ‘in-house’ teams, mostly on a monthly basis, i.e. see Table 4.3. Through their 
experience in maintaining the school infrastructure, end-users are able to catalogue not only 
the defects, but also the likely sources, see Tables 4.2 and 4.4. End-users therefore should 
be in the forefront in reviewing the outcome of the QM constructs in the schools, as they are 
best placed to inform the process seeking remedy to noted maladies. The other advantage in 
placing end-user input in the fore of the review process is their ability to reveal what has 
worked well and what has not. This should encompass the design in terms of ‘function’, and 
the robustness of materials used in terms of ‘sustainability’. 
 
The proposal in the review process shown in Figure 6.4 is to forward the findings from end-
users to stakeholders upstream and also to input the data base. The information profiled in 
the data base should inform future designs of public school infrastructure, giving end-user 
input to the planning stages, a situation that the current procurement set-up does not 
facilitate for.   
 Contractors’ Input 
As already alluded to in the former section, information obtained from end-users should be 
availed to contractors who constructed the schools. This information should include defects 
arising from areas such as ‘workmanship errors’ and ‘faulty materials’.  
Through a formal review process spearheaded by the Client(s) (i.e. MHID/NCC), contractors’ 
input should be sought for in writing, where their (contractors’) views regarding the noted 
defects will be given. The contractors should disclose defects arising from their own 
omissions (i.e. poor workmanship, use of inferior materials, and inadequate supervision), 
and those connected to design, if applicable (i.e. inadequate or poor specification, design 
errors or insufficient buildability in the proposed designs, etc.). 
Contractors, in relation to their input in QM in the constructed schools, should equally be 
able to state what worked well and what did not. Each contractor’s input should subsequently 
be profiled in the suggested data base. This input, like that of end-users, should be available 
to inform future designs of school infrastructure, giving input to the planning phase at the 
pre-construction stages.  
The data base should also be used as a tool to progressively monitor contractor 
performance in subsequent projects, especially those of a public nature. This information 
should further be passed onto a National Data Base, proposed to be hosted by the NCC. 
This will be discussed in Section 6.3.2. 
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 Design Teams’ Input 
Both ‘end-user’ and ‘contractor’ inputs in the suggested review hierarchy should aid the 
‘design team’ to input the review process. The emphasis in this ‘client driven’ formal review 
process should be the ‘design teams’ roles in both designing and supervising the school 
projects and the QM outcomes. This is in the light of the categorized defects and the quality 
matters raised by ‘end-users’ and ‘contractors’ in their reports. 
The study has shown how quality management systems of the two Consulting Architects, for 
instance, were robust and capable of delivering quality products, i.e. Figures 5.6 and 5.7. Yet 
the same study has revealed the possibility of defects arising from ‘design errors’, ‘poor 
workmanship’ and ‘faulty materials’ in Section 5.6.2. All these relate to aspects of ‘design’ 
and ‘supervision’ whose major players were the design teams. The review process at this 
stage solicits the design teams’ response to the cited concerns. Acknowledgement of 
responsibility as necessary and highlighting areas of QM concern among other key players 
by the design teams in their reports will be beneficial to the review process.   
Input from design teams should therefore relate to what was earlier noted by end-users and 
contractors in suggesting remedial measures to the client(s), whose input is last in the 
proposed review hierarchy. Profiling design teams’ input in the data base will equally provide 
basis for monitoring QM performance of these consultants in subsequent projects. This 
information should equally be transferred to the NCC National Data Base.  
 Clients’ Input 
The final input under the suggested review process among stakeholders in the high school 
projects is that of clients’. The study in Table 6.2 has shown how the bulk of Client(s) 
involvement rested in the implementing arm comprising Ministries of Housing and 
Infrastructure Development (MHID) and Education (ME), i.e. NCC played a limited role, while 
the ZABS had none. Input regarding QM definition, planning and implementation as shown 
earlier, was spearheaded by the said ministries, aided by the design consultants. The review 
process at this juncture solicits acknowledgement among Client Institutions of lapses (if any), 
in following through QM targets as defined and planned in the project cycle. Guided by input 
from end-users, contractors and consultants, the client(s) input should be the fulcrum in 
summing up strengths and weaknesses in QM outcomes in the cited review process. 
Profiling Client Institutions’ input in the data base will highlight areas needing improvement in 
the project life cycle. 
The data base, profiling stakeholder input, should be hosted by the MHID, and linked to a 
National QM Data Base proposed to be hosted by the NCC.  
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 Summary of Historical Quality Review and Use of QM Information Obtained 
The foregoing sections have considered processes guiding stakeholder involvement in 
reviewing and profiling QM outcomes in the high school projects. Once the information is 
obtained and profiled, the follow up process should include linking outcomes to practical 
inclusion of stakeholders in the project life cycle QM stages. This process is illustrated 
schematically in Figure 6.5.  
The assessment illustrated in Figure 6.5 should involve all key stakeholders profiled 
according to requirements illustrated in Figure 6.4. At each stage of the project QM cycle, 
stakeholder involvement and roles played will have been analysed and documented in the 
Data Base. Gaps noted and suggested remedies will feed into the required practical QM 
constructs for each stakeholder, as shown in Figure 6.5. The suggested ‘gap fills’ targeting 
stakeholder inclusion in QM constructs in the project life cycle are part of the proposed short-
term measures.   
This stage is also intended at beginning the process of raising awareness among key 
stakeholders to practically participate and commit to established and contractually agreed 
QM constructs in the project life cycle. 
6.3.2 Medium to Long-Term Measures in Effecting Quality Management 
The foregoing sections have addressed short-term measures proposed to effect QM in the 
life cycle of projects, such as those reviewed in the case study. This was done by reviewing 
and profiling stakeholder QM involvement through an ‘ends-up’ approach and using 
information obtained to ensure practical inclusion of key stakeholders. 
The study now proceeds to raise measures that can be implemented in the medium to long-
term periods. The measures proposed will involve both ‘push’ and ‘pull’ factors. ‘Push 
factors’ include regulation through regulators, standards and codes governing Construction 
QM. ‘Pull factors’ address institutional motivation to prioritise quality to increase profitability 
and reputation, providing clients ‘fitness for purpose’ quality products, factored into either the 
procurement method or the contract (CIOB, 2019).  
The practicalities of the cited measures, drawn from the noted gaps in the case study of 
public high schools are discussed in sections below. 
 Outworking of Push and Pull Factors in Effecting Quality Management 
Constructs Arising from Case Study 
An analysis of stakeholder involvement in the case study of public high schools reveals an 
awareness of both ‘push’ and ‘pull’ factors in construction QM. An extract of these from 
responses given to questions in the research instruments used in the study is given in Table 
6.3. 
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TABLE 6.3:  Examples of ‘Push’ and ‘Pull’ Factors in Construction Quality 
Management by Stakeholders in Case Study of Public High Schools 
Stakeholder Push Factors Pull Factors 
End-Users Regulation  implied (i.e. identifying 








National Standards, Specifications, Laws 
(i.e. effecting regulation and monitoring 
statutory compliance), deterrent 
measures (i.e. issuing stop orders, 
penalty application)  
Mission Statement; “Achievement of 




National Standards, Conformity 
Assessment of Services and Products , 
Laws (i.e. Compulsory Standards ,and 
Standards Acts) 
Mission Statement; “To efficiently and 
effectively provide Standardization and Quality 
Assurance services in order to promote 
competitiveness of industry and a quality 





National Policy (i.e. governing the 
Construction Sector), Specifications (i.e. 





Consultants   
Public 
Architect 
GRZ and ZIA Codes of Practice, 
Standards, Specifications 
Achieving Quality Buildings (i.e. functional, 
aesthetically pleasant, and safe buildings) 
Private 
Architect 
ZIA and GRZ Codes of Practice, 
Standards, Specifications 
Achieving Project Quality (i.e. meeting quality, 
cost, and time standards) 
Contractors   
 
DT1 
Regulation (i.e. following standards and 






Regulation (i.e. following standards and 
specifications addressed by contract 
documents) 
Quality Statement; “Managing quality from 




Regulation (i.e. following standards and 
specifications addressed by contract 
documents) 
Quality Statement; “Survival by quality and 
development by products” (i.e. Sustained 
Client satisfaction is the aim). 
 
HJ4 
Regulation (i.e. following standards and 
specifications addressed by contract 
documents) 
Provision of quality products to requirements of 
Clients, and to international standards; 
Compliance with internal QMS. 
 
WK5 
Regulation (i.e. following standards and 
specifications addressed by contract 
documents) 
Mission Statement; “Establishing quality 
world”; Vision Statement; “Be outstanding, 
diversified, skilled, and industry leader”. 
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Push factors raised by all stakeholders in Table 6.3 border on regulation, standards and 
codes of practice. Apart from the end-user bracket where regulation is implied (i.e. based on 
their ability to identify defects and possible sources) other stakeholders expressly indicated 
their knowledge of ‘specifics’ in ‘push factors’. This awareness is therefore critical in 
establishing measures to further cement QM in construction of school projects. 
Likewise, an appreciable understanding of ‘pull factors’ is shown by majority stakeholders in 
Table 6.3. This is through adopted ‘quality’ and ‘mission’ statements (i.e. the NCC, ZABS, 
Consulting Architects, and all but one of the participating Contractors). This understanding, 
by stakeholders of ‘pull factors’ bordering on motivation and the need to prioritize Client 
satisfaction, is equally advantageous. This also provides basis for ‘pull factor’ inclusion in 
proposals advancing medium to long-term measures. 
The proposed order of implementation of QM constructs, based on Case Study findings, is 
illustrated in Figure 6.6 below. 
 
Figure 6.6: Proposed Incremental Establishment of QM Constructs Arising from Case 
Study  
In Figure 6.6, an incremental mode of implementing QM constructs is shown. Though the 
proposal shows client institutions as being in the forefront (i.e. MHID, NCC and ZABS), the 
study in Section 6.3.1 proposed modalities of including other key stakeholder views, which 
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The medium to long-term measures in Figure 6.6 involve linking the earlier established Data 
base at the MHID into the proposed National QM Data Base hosted by the NCC. This 
proposition is discussed below.  
 Incremental Establishment of QM Constructs 
The MHID data bank, used as a pilot, is proposed by this study to be converted into a 
National QM Data Bank, hosted by the NCC. The chief aim should be ‘construction sector 
excellency’ through process and product quality achievement, in keeping with the NCC’s 
Mission Statement.  
The study in the cited model proposes enforcement of regulation and the introduction of 
motivation measures to implement QM in construction projects on an incremental basis. This 
will include targeted improvement of applicant QM needs, as shown. Applicants are 
expected to be key stakeholders in the construction industry (i.e. Contractors, Consultants 
through affiliation of professional bodies, Suppliers, etc.).  
To enhance the NCC’s capabilities in construction quality definition, planning and 
implementation, the model proposes a continued link with the parent MHID, with the 
inclusion of the ZABS. A refining of information obtained from the MHID’s data bank, aided 
by the ZABS’ Standardization and Quality Assurance (QA) services, will further improve the 
definition of quality, its planning and implementation.  
Practical QM constructs in project life cycles will be entrenched through progressive 
assessment and monitoring of applicants’ QM achievements, during periodic license 
renewals. This will further be elaborated upon in subsequent sections.      
 Enforcement through Regulation 
The proposed steps to regulation are two-fold: (i) QM improvements at Individual 
Organization Level, and (ii) QM application at Project Level through Contract Forms. The 
former involves addressing quality management systems at individual organization level, 
while the latter addresses entrenching QM within the Contract Form. 
In both cases, the study proposes the use of ‘push’ and ‘pull’ factors to facilitate incremental 
implementation of QM Constructs at the cited levels. 
 Quality Management Improvements at Individual Organization Level 
The study in Section 5.4 analysed institutional QMS’s of key stakeholders connected to the 
high school projects, with the assistance of ‘Flow Charts’ (i.e. see Figures 5.3 to 5.12). 
Variables noted in the systems give credence to the necessity to subject each stakeholder’s 
QMS to further scrutiny. The model in Figure 6.6 suggests that stakeholder QMS’ 
assessment be done through the ZABS’ Systems Certification Quality Assurance process.  
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The study, as part of the ‘push factors’, proposes that quality management system’ 
assessment be made mandatory for all key stakeholders, especially those engaged in public 
works. The schematic management systems certification process is shown in Figure 6.7. 
The steps towards systems certification in Figure 6.7 are clear, highlighting ‘gap analyses’, 
‘document review’, ‘on-site audit’ and ‘final recommendation for certification’. Where gaps 
exist in the application, corrective measures are instituted until final certification is achieved. 
It must be noted that the ZABS will provide independent assessment of an organization’s 
QMS. The expected outcome is improved efficiency of operations or the delivery of quality 
services or products. 
The study further proposes that Certification to ISO 9001, which the ZABS also offers, be the 
ultimate target for key stakeholder institutions, i.e. commencing with those that will engage in 
Public Construction Works such as High Schools.    
 QM Application at Project Level through Contract Forms 
The second proposal the study advances to regulate and enforce QM at Project Level is 
through Contract Forms. The Zambian Construction Industry has utilized both local and 
international contract forms. The standard form of contracts commonly used for public works, 
as approved by the Zambia Public Procurement Authority (ZPPA), are the ‘Open 
International’, ‘Open National’ and ‘Small Works’, based on the General Conditions of 
Contract (GCC, 2013), Joint Liaison Committee (JLC, 1972), Federation of International 
Engineers-red book (FIDIC, 1999) Short form of contract, and Institute of Civil Engineers 
(ICE) (Tembo, 2018). 
Of the cited standard forms of contract, the JLC (1972) and the FIDIC (1999) are both 
typically used for public and private building construction works in Zambia. The JLC or Joint 
Contracts Tribunal (JCT) contracts emphasize on the responsibility of the employer to define 
‘quality’ through provision of drawings, bill of quantities/schedules, and specifications. The 
FIDIC contract form on the other hand contains a ‘quality management requirement’ under a 
‘Quality Assurance’ (QA) condition (CIOB, 2019). 
According to Mulenga et al. (2010), the Design Consultancy for the High Schools in the Case 
Study was procured under the International Association of the World Bank during the 
engagement of the initial Design Team. However, for the Construction Works, indications in 
terms of Contracts entered into, point to the JLC/ZIA Contract Form.  
The High Schools, being mainly funded by the World Bank were ordinarily supposed to be 
procured under the FIDIC, 1999 Contract Form. This form, as earlier alluded to, has a 
‘Quality Assurance’ (QA) condition where Contractors are expected to institute a QA system 
with detailed procedures and compliance documents. Such are required to be submitted to 
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the Supervising Engineer/Architect before each execution stage. As it stands, the cited 
requirement was missing, if indeed the projects were procured under the JLC contract form.  
The study, in reference to the ‘quarterly inspections’ by the NCC of some High Schools also 
noted that some contractors operated without quality control plans, confirming further that a 
QM requirement in the contract form was missing  (see Table 5.10).  
The foregoing observations regarding a ‘quality management’ requirement in the High 
School Projects’ Contract Forms validate the need for not only incorporating these in the 
contract documentation but also the need to enforce such requirements, when present. The 
outcome in the school projects regarding noted defects suggests missing or minimal 
enforcement of QM.   
The model in Figure 6.6 therefore emphasizes the need for this ‘regulatory requirement’ to 
be enforced by all parties involved. 
 Introduction of Motivation Measures  
Among the medium to long term measures, the study proposed in the model shown in Figure 
6.6 is the motivation of stakeholders. This arises from the desire by the majority of them to 
achieve project quality, to the satisfaction of clients under the ‘pull factors’ illustrated in Table 
6.3. 
The motivation that the study proposes is the ‘scoring’ of stakeholder QM performance in 
past projects, and using the outcome to upgrade or downgrade their registration status 
where applicable (i.e. for contractors). The outcome can also be used to reject or accept the 
stakeholder’s application for licence renewal. The scoring is based on points allotted to the 
different stages of the project life cycle QM, adding up to a maximum of 10 points (see Table 
6.4).  
The outworking of the scoring system is given in Table 6.4, where each stakeholder’s 
performance in the high school projects is shown. The basis for the scoring is the earlier 
analysis in Chapter 5, where the noted defects in the school infrastructure and the role the 
stakeholder played are quantified. The average percentage of quality achieved for each 
stage is estimated based on involvement. For those stakeholders that did not participate in 
the pre-construction stages, the average performance score given for the ‘construction’ 
stage is used as basis for scoring these initial stages.  
The study further proposes ‘colour coding’ of banded scores as follows: (i) Red, 1-4 points 
(Poor); (ii) Yellow, 5-6 points (Fair); (iii) Green, 7-8 points (Good); and (iv) White, 9-10 points 
(Very Good/Excellent). The coded colour can be part of the Certificate’s QM Categorization, 
given to stakeholders upon licence renewal yearly. This will give ‘would be employers’ a 
glimpse of ‘expected quality’ from a stakeholder, so that they can make an informed ‘quality 
choice’. 
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 TABLE 6.4:  Scoring of Stakeholder Quality Management Performance in Case 
Study 



















Stage Score 1 2 6.5 0.5 10 
Client 
Institutions 
     
NCC 
0.25 0.5 1.63 0.13 2.51 
ZABS 
0 0 0 0 0 
MHID/ME 
0.5 1 1.63 0 3.13 
Consultants 
     
Public 
Architect 
0.5 1 2.28 0.25 4.03 
Private 
Architect 
0.5 1.5 2.6 0.25 4.85 
Contractors 
     
DT1 
0.5 1 3.25 0.25 5 
AB2 
0.5 0.66 2.15 0.25 3.56 
CJX3 
0.5 1 3.25 0.25 5 
HJ4 
0.35 0.7 2.28 0.18 3.51 
WK5 
0.55 1.1 3.58 0.28 5.51 
 
Key:          Score of 9-10 = White Code (Very Good/Excellent) 
   Score of 7-8 = Green Code (Good) 
  Score of 5-6 = Yellow Code (Fair) 
  Score of 1-4 = Red Code (Poor) 
The outcome of stakeholder QM scoring in the high school projects in Table 6.4 reveals that 
the majority performed poorly. All client institutions performed below par, as did both 
consulting architects and two of the five participating contractors. Even the better performing 
contractors scored barely within the half mark, further pointing to inadequate QM input in the 
projects. 
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The scoring of stakeholder QM performance in Table 6.4 further validates the need to 
consolidate remedial measures. This is through suggested motivation and regulatory 
measures earlier discussed.      
The motivation measures addressed above conclude the proposed medium to long term 
processes the study proposes to address noted QM gaps in the case study.  
6.4 Concluding Remarks 
Chapter Six in its earlier sections analysed existing QM models in construction, noting both 
strengths and weaknesses. The Chapter thereafter considered QM constructs arising from 
the case study of public high schools in Zambia, looking at quality definition, its planning, as 
well as its implementation among stakeholders. 
The Chapter in the latter part proposed a remedial framework through measures addressing 
noted gaps, as seen in the case study. The measures proposed were designated as short-, 
medium- and long-term ones.   
Chapter Seven which follows will summarise the entire study in its conclusions and 
recommend steps towards achieving the cited improvements. It will equally highlight the 
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CHAPTER 7 CONCLUSIONS AND RECOMMENDATIONS 
7.0 Overview of Study 
Construction project performance in Zambia has been in the limelight for years, especially as 
it relates to public infrastructure. The quality of such infrastructure has been questioned both 
publicly (i.e. through the print and electronic media) and privately in fora such as workshops 
and conferences. Many stakeholders have been engaging in discussions looking at ways of 
addressing pitfalls. The problem has been escalated by the colossal amounts that are used 
in constructing such infrastructure. The lacking congruence between the amounts spent and 
the life span of the infrastructure is apparent. 
The study therefore was undertaken to consider ways of contributing to the improvement of 
quality delivery of building infrastructure in Zambia. Through a case study of public high 
schools in Zambia, the study assessed the state of building infrastructure in terms of defects. 
This, together with parameters such as frequency and cost of maintenance and stakeholder 
perception of the quality of the built infrastructure, formed the basis for performance 
measurement.  
7.1 Conclusions 
7.1.1 Project Performance in Construction Environments 
The study has sufficiently highlighted that construction environments have many 
stakeholders. These, according to Walker et al. (2008), include the paying customer and 
end-users, suppliers, contractors and sub-contractors. The study has shown how projects 
serve the needs of stakeholders by ensuring the realisation of their expectations and needs. 
In terms of project performance evaluation criteria, the study has shown that there is no 
standard approach. This is attributed to the fact that project success carries different 
definitions to different people.  
The study has highlighted different parameters in the body of knowledge, which have been 
used to evaluate project performance. These traditionally have included time, cost and 
quality (Stojcetovic et al., 2014). Others are health, safety and environmental performance 
(Chan and Tam, 2000). 
The study has further established that there is the absence of universally accepted 
frameworks for assessing project performance (Shenhar et al., 2001), and that project 
success criteria vary from project to project (Muller and Turner, 2007). 
Other suggested measures of success have included functionality and project efficiency in 
terms of its management, satisfying customer needs by solving a problem or exploiting an 
opportunity, and organizational improvement in terms of lessons learnt (Heerkens, 2002).  
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7.1.2 State of Built Infrastructure, As Revealed in Case Study 
The study in addressing construction project performance in Zambia adopted a case study of 
public high schools constructed between 2006 and 2016.  
Though fifty schools in all the ten provinces were the target, thirty-three schools in seven 
provinces were available for the study. Through school administrators as well as the 
observer, the quality of the infrastructure was assessed. Three categories of defects, namely 
‘sub-surface’, ‘construction’ and ‘materials’ deficiencies, were used in the assessment.  
Defects in all three categories were present in varying degrees in the target schools. 
‘Sub-surface’ defects were attributed to the possibility of constructing school infrastructure in 
‘expansive soils’. This pointed to a lack of/or inadequate soil investigation at the design 
stage. ‘Construction deficiencies’ were attributed to ‘poor workmanship’ and ‘materials 
deficiencies’ to the ‘use of inferior materials’.  
Building owners or end-users, in expressing their perception on building quality, categorized 
it as ‘fair’, ‘good’ and ‘very good’. The ‘good’ position was dominant, followed by the ‘fair’ 
category. In terms of the sources of the majority of the defects noted, end-users attributed 
them mainly to workmanship errors, faulty materials and design errors. 
The study equally assessed the state of built infrastructure from the view point of frequency 
and cost of maintenance. The majority-view for frequency was ‘monthly’ at 67%. The cost of 
maintenance was mainly estimated at 5-10% of capital expenses, by 33% of those who 
indicated this cost. 
Higher estimates for the cost of maintenance at 10-15%, 15-20% and above 30% were given 
by approximately 15% of the respondents, though the majority of the respondents were not 
sure (i.e. 52%). 
Further analysis of variables affecting schools was done statistically using chi-square, 
correlation and linear regression. These tests showed significant relationships between 
frequency of maintenance and overall quality of building infrastructure. The same also 
proved true between overall quality of building infrastructure and in-house maintenance. 
Even though the majority of the respondents expressed satisfaction with the state of the built 
infrastructure in terms of its quality, this view appears contradicted by the quantum of the 
noted defects, as well as the frequency of the maintenance. The satisfaction could be linked 
to the better maintained infrastructure, overlooking the frequency and cost of maintenance. 
The satisfaction could equally be attributed to parameters other than building quality, as 
basis for project success measurement by the high school administrators.  
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7.1.3 Roles of Stakeholders in Achieving Quality Products in Case Study 
Quality management systems of key stakeholders and the roles that each played in fostering 
quality products were assessed. Stakeholders included client institutions, consultants and 
participating contractors. 
Client institutions involving the Zambia Bureau of Standards, the National Council for 
Construction and the Ministry of Housing and Infrastructure Development were assessed. 
This was done to see whether they possessed quality management systems capable of 
aiding delivery of quality products. Each of these was found with a capable system. 
The role of the Zambia Bureau of Standards was seen to be indirect. It involved offering 
training to promote awareness and advancement of quality management practices, as well 
as to provide systems certification to stakeholders. Through enactment of compulsory 
standards by government, ZABS is able to enforce them. Such enactment, in terms of 
construction quality standards, has never been done. 
The role of the National Council for Construction (NCC) in fostering construction quality of 
high schools rested in registering contractors and affiliating consultants compliant with its set 
criteria. Through on-the-spot inspections of individual building sites, the NCC was able to 
ascertain compliance with occupational health and safety issues and construction quality. 
Though the council was able to issue stop orders and apply penalties to erring parties, such 
actions were missing in their quarterly reports. 
The Ministry of Housing and Infrastructure Development’s (MHID’s) role evolved around its 
specialists in the Department of Public Infrastructure providing oversight to the Ministry of 
General Education. Through its Infrastructure Unit, the Ministry of General Education was 
directly involved at both pre- and post-contract stages of the constructed high schools. 
The study has also shown how two consulting architectural firms from both the private and 
public sectors had systems capable of delivering quality products. However, lapses were 
noted at both the design and project implementation stages in the effecting of construction 
quality.  
At the design stage, inadequate investigation of existing physical conditions may have 
caused sub-surface defects such as cracks in plinths or floors due to the presence of 
expansive soils. The study has shown that regions where cracks in floors were dominant had 
similar soil formations.  
At the project implementation stage, lapses in overall supervision could have led to poor 
quality workmanship and the incorporation of inferior materials in school infrastructure by 
contractors. This is in spite of the fact that consulting teams headed by architects were the 
specifiers of the building materials and the overall enforcers of construction standards.  
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In terms of quality management systems by participating contractors, two of the five 
assessed firms lacked ‘policies’ in their systems. The study has shown that the two 
contractors only depended upon external factors such as contract documents in interpreting 
quality. As a consequence, varied performance was noted in the works they constructed. 
However, inconsistencies in quality delivery were also noted among the other three 
contractors, whose quality management systems were complete.  
All five contractors had defects across the classified defects divide, pointing to a lack of 
complete engagement towards achievement of consistent quality.  
7.1.4 Proposed Remedial Framework Arising from Case Study Findings 
This section of the study analysed existing QM models in construction, noting both their 
strengths and weaknesses. QM constructs from the case study findings were thereafter 
analysed looking at quality definition, its planning and implementation by stakeholders. 
Arising from this analysis and in a quest to address noted gaps, a remedial framework was 
proposed, suggesting practical short-, medium-, and long-term solutions.  
7.2 Recommendations 
The study, in making recommendations, proposes measures that can be adopted at the 
three levels suggested in Chapter Six. These, as already noted, comprise the remedial 
framework arising from the case study findings, segmented into short-, medium-, and long-
term measures.  
The study in this section will also review the achievement of its objectives, highlight its 
contribution to knowledge, and suggest areas of future study.   
7.2.1 Short-Term Measures 
 Reviewing School Infrastructure Quality Performance 
A systematic review of quality performance of high school infrastructure involving both the 
processes and the product is proposed first. This should target key stakeholders such as 
end-users, contractors, design teams and client representatives. The study proposes a 
review process initiated by the MHID, through written correspondence to each stakeholder. 
Through an ‘ends-up’ approach suggested in Section 6.3.1, the following order is proposed; 
(i) Information from end-users must be sought for first. A guiding template to 
maintain consistency in information obtained must be given to target school 
administrators. This should relate to defects noted, maintenance matters and 
issues affecting design. Once this information is obtained, it must be profiled in a 
data base created at the MHID. Such information should then be passed onto 
participating contractors, relating to particular schools each constructed. 
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(ii) Quality review information from participating contractors should be targeted next. 
Responding to information relating to defects and maintenance issues raised by 
end-users, each contractor should provide a report, as guided by a template 
provided by the MHID. The template should solicit information relating to defects 
noted by end-users and explanations for them. Other required information 
relates to adequacy of specifications in materials used, supervision issues, 
design issues, etc. This information will similarly be profiled in the MHID data 
base before being passed on to the ‘design teams’.  
 
(iii) Quality review information from design teams should respond to both ‘end-user’ 
and ‘contractor’ reports. This is regarding defects noted and causes, design and 
specification issues, and project supervision, among others. The design teams 
input will address noted concerns relating to the design and supervision 
functions they superintended over. This information, once received and profiled 
in the MHID data base, should equally be passed on the client for their input. 
 
(iv) The final input under the review process is that of ‘client representatives’. 
Information obtained from ‘end-users’, ‘contractors’ and ‘design teams’ should 
aid the summing up of the overall review process. This should involve tracking 
and noting stakeholder lapses in following through QM constructs in the life 
cycle of school projects. Information obtained should also be profiled into the 
MHID data base and later linked to the National QM data base hosted by the 
NCC.   
Ultimately, information obtained from stakeholders in the high school case study should 
facilitate for the practical inclusion of all key stakeholders in the project life cycle quality 
management. This is through using profiled information to fill up noted gaps.  
7.2.2 Medium - Long Term Measures 
 Creation of the NCC National Construction Quality Management Data Base 
Establishment of the NCC National Construction Quality Management Data Base from the 
pilot MHID data bank should be targeted as a medium-term measure. The proposal is for the 
NCC to maintain the link with the MHID and share the National BD link with the ZABS QM 
system as shown in Figure 6.6. The amalgamation of the three client institutions’ efforts is 
intended at defining quality, aid its planning and facilitate its implementation in the project life 
cycle. All QM assessments in the model should be done by the ZABS, in accordance with 
pre-set agreed criteria.  
Assessed applicants’ construction QM information should be stored at the NCC National QM 
data base, to facilitate for yearly progressive monitoring of stakeholder QM performance.  
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 Quality Management Improvements at Individual Organisation Level 
The other medium-term measure recommended is the need to establish or improve 
individual organisation quality management systems. Improvements should target 
stakeholder organizations such as contractors, consultants and clients. Each category is 
considered individually below.   
i) Contractors 
Through the National Council for Construction (NCC), working in collaboration with the 
Zambia Bureau of Standards (ZABS) and the MHID, measures should be instituted to 
compel contractors adopt quality management within their systems. Contractors’ quality 
management systems must be subjected to assessment through the ZABS Systems 
Certification process illustrated in Figure 6.7. Part of the criteria for contractors, to be 
registered or up-graded by the NCC for instance, may be the demonstrable adoption of 
quality management, within their systems.   
ii) Consultants 
The measures raised in the preceding section regarding contractors should apply to 
consultants. Their registration by the NCC, as earlier noted is indirect, through their 
professional bodies. All Consulting firms engaged in managing construction quality must 
equally be compelled to adopt quality management within their systems, based on the ZABS 
systems certification process illustrated in Figure 6.7.  
Enforcers of such adoption should be professional bodies working in collaboration with the 
NCC. This may be strengthened via Professional Indemnity requirements for all consultants 
to be especially engaged in public works. Such indemnity may, within its requirements, 
provide for the assessment of a quality management system in the organisation. The validity 
of the system in managing construction quality may be clearly provided for by the insurer, 
working in collaboration with the professional body and the NCC. 
All yearly re-registration or affiliation processes by consultants for practice licences with 
professional bodies may in turn assess verifiable organisational quality management 
systems with professional indemnity, as a condition. 
iii) Client Institutions 
Client Institutions engaged in procuring public building infrastructure must contain working 
quality management systems. As already stated, these must equally be based on the ZABS 
systems certification process illustrated in Figure 6.7. Government/quasi-government 
Institutions can by policy be obligated to adopt such systems, whose workability must be                              
clearly established. 
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 Quality Management Application at Project Level through Contract Forms 
All contract forms, adopted for public works should have imbedded requirements for quality 
management plans by bidders. Such bid forms should clearly outline how bidders will effect 
quality management measures at various stages of the project cycle.   
The FIDIC 1999 contract form, which is widely used in Zambia for public works, already has 
a ‘quality assurance’ requirement. Enforcement of this requirement at the execution stage 
was however missing in projects assessed in the case study. Such enforcement must be 
emphasized in all stages of future projects.  
Where local contract forms such as the JLC or ZIA do not have QM requirements, these 
should be included through contract addenda. 
 Motivational Measures 
Long-term measures recommended include introduction of motivational measures. These 
involve ‘scoring quality achievement’ by stakeholders, as shown in Table 6.4. The scoring 
system should be based on verifiable quality constructs in project life cycles as indicated in 
the cited Table.  
During annual re-registration of stakeholders by the NCC, scoring of quality performance in 
projects undertaken must be part of the criteria. The higher the ‘quality assessment score’ 
the better the chance for re-registration, or upgrading to undertake construction projects in 
higher categories set by the council for contractors. 
‘Colour coding’ of QM achievement in past project performance is equally recommended as 
a motivational measure. This may be indicated on stakeholder certificates during annual 
renewals. The coding is illustrated in Table 6.4.   
7.2.3 Achievement of Study Objectives through Answered Research Questions 
The study has been able to effectively address research questions regarding: 
a) The relationship between certified quality management systems and elements of 
performance in building project environments; 
b) The state of building elements in the Zambian case study of public high schools in 
terms of defects; 
c) The assessed overall performance of building projects in the Zambian case study, 
from the view point of identified quality management systems adopted by key 
stakeholder institutions; and 
d) Proposing a remedial framework arising from the case study of public high schools, 
aimed at improving quality management. 
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 7.2.4 Contribution to Knowledge  
The study has made the following Contributions to Knowledge: 
1. It has validated the position that adoption of a certified quality management system 
such as ISO 9001 does not necessarily lead to improved project performance 
relating to QM. 
2. It has shown challenges faced in a multi-stakeholder construction environment in 
implementing quality management. 
3. It has proved that the quality of the building product does not necessarily determine 
client satisfaction. 
4. It has proposed a remedial framework aimed at improving quality management of 
high school building projects in Zambia. 
7.2.5 Suggested Areas of Future Study 
While the study has generated significant findings, it also faced limitations due to resource 
and time constraints. These limitations in scope present avenues for further research. In 
picking a representative sample from public infrastructure when assessing project 
performance in Zambia for instance, the study did not capture QM practices in the private 
sector. Similarly, when assessing the role of consultants, the study focused on the architect 
as team leader and did not appraise roles played by engineers and quantity surveyors.  
Further, in assessing stakeholder roles, the impact of contractor selection/bid evaluation 
criteria on QM was not evaluated. All these present areas that future research can consider, 
building on the current study. 
7.3 Concluding Remarks 
The study in Chapter Seven has summed up the overall research conducted under the title 
“Construction Project Performance in Zambia: A Case Study of Public High Schools”.   
In its conclusions, it has highlighted project performance in construction environments and 
the state of built infrastructure as revealed in the case study. It also reviewed the roles each 
stakeholder played towards achieving construction quality and proposed a remedial 
framework. The Chapter then recommended ‘short-’, ‘medium-’, and ‘long-term’ measures. 
These looked at reviewing stakeholder quality performance using an “ends-up” approach, 
creating a National QM data base hosted by the NCC, linked to MHID and the ZABS’ QM 
system. Other measures included QM improvements at individual organization level, and 
application of QM at project level through ‘contract forms’. Introduction of motivational 
measures through scoring of stakeholder quality achievement in past projects has also been 
proposed.     
__________________________________________ 
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                                      Questionnaire Survey - High School Administrators   
     
                    1.0           Administrator and School Details (State or Tick Applicable Option) 
 
                     1.1  Name of School         
  
                     1.2  Category of Administrator  
     
         
 
School Head   
     
 
Deputy Head   
     
 
Senior Teacher   
     
 
Other (State)         
  
                     1.3  Period of Time School Has Been in Existence  
   
         
 
Under 5 years   
     
 
5 -10 years   
     
 
Over 10 years   
     
                     1.4  Type of School  
      
         
 
Co-Education Day School   
    
         
 
Co-Education Boarding School   
    
         
 
Girls only Day School 
 
  
    
         
 
Girls only Boarding School   
    
         
 
Boys only Day School 
 
  
    
         
 
Boys only Boarding School   
    
                     1.5  Location of School (i.e. By Province) 
    










     
 
Copperbelt   















     
 
North-Western   
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                     2.1  Subsurface Deficiencies  
     
         
 
Major crack(s) in plinth/lower superstructure walls   
  
         
 




         
 
Sagging floor 
   
  
  
         
 
Leaning walls 
   
  
  
         
 
Other (State)            
 
                     2.2  Construction Deficiencies 
     
         
 




         
 




         
 
Poorly installed windows or doors (i.e. closure difficulties)   
 
         
 
Plumbing problems (i.e. water leaks, insecure fittings etc.)   
 
         
 
Electrical problems (i.e. faulty wiring, insecure fittings etc.)    
 
         
 




         
 
Pest Infestation (i.e. evidence of bats, rats, birds in ceiling)   
 
         
 
Other (State)            
 
                     2.3  Material Deficiencies 
      
         
 




         
 
Poorly cured wood fittings (i.e. warped doors, roof timbers)   
 
         
 
Faulty plumbing/electrical fittings (i.e. brand deficiencies)   
 
         
 




         
 
Other (State)            
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                     3.0  Building Quality Maintenance  (State or Tick Applicable Option) 
  
                     3.1  Responsibility of Maintenance (i.e. who is responsible) 
   
         
 
In-house maintenance team 
   
  
 
         
 




         
 
Other (State)           
 
                     3.2  Frequency of Maintenance 
     
         
 




         
 
Every 3 months 
    
  
 
         
 
Every 6 months 
    
  
 
         
 
Yearly 
     
  
 
         
 
Other (State)           
 
                     3.3  Cost of Maintenance (i.e. If In-house team in place) 
   
         
 
Up-to 5% of Capital Expenses 
   
  
 
         
 
5-10% of Capital Expenses 
   
  
 
         
 
10-15% of Capital Expenses 
   
  
 
         
 
15-20% of Capital Expenses 
   
  
 
         
 
20-25% of Capital Expenses 
   
  
 
         
 
Above 30% of Capital Expenses 
   
  
 
         
 
Not sure 
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                     4.0  End User Perception of Quality of Building Infrastructure 
  
                     4.1  Rate the overall quality of the building infrastructure (using the Likert Scale of  
 
1 = Poor (45 % or below);  2 = Fair (50-55%); 3= Good ( 60-70%)  
  
 
4= Very Good (75-100%) 
     
         
 
Poor 
     
  
 
         
 
Fair 
     
  
 
         
 
Good 
     
  
 
         
 
Very Good 
    
  
 
                     4.2  Indicate the source(s) of the majority of the defects indicated in this  
 
 
Questionnaire according to the given list 
    
         
 
Natural phenomena 
    
  
 
         
 
Design errors 
    
  
 
         
 
Workmanship errors 
    
  
 
         
 
Faulty materials 
    
  
 
         
 




         
 




         
 
All the above 
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                 Observation Schedule - At Least Three Building Types and External Works   
 
                     1.0           School Details (State or Tick Applicable Option) 
   
         
            1.1  
Name of School    
_____________________________         
  
                     1.2  Period of Time School Has Been in Existence  
   
         
 
Under 5 years   
     
         
 
5 -10 years   
     
         
 
Over 10 years   
     
                     1.3  Type of School  
      
         
 
Co-Education Day School   
    
         
 
Co-Education Boarding School   
    
         
 
Girls only Day School 
 
  
    
         
 
Girls only Boarding School   
    
         
 
Boys only Day School 
 
  
    
         
 
Boys only Boarding School   
    
                     1.4  Location of School (i.e. By Province) 
    










     
 
Copperbelt   















     
 
North-Western   
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2.0 Defects Noted (i.e. Deficiencies in Each Category) 
   
2.1 Type of Building (A) __________________________________________ 
         2.1.1 Subsurface Deficiencies  
     
         
 
Major crack(s) in plinth/lower superstructure walls   
  
         
 




         
 
Sagging floor 
   
  
  
         
 
Leaning walls 
   
  
  
         
 
Other (State) __________________________           
 
         2.1.2 Construction Deficiencies 
     
         
 




         
 




         
 
Poorly installed windows or doors (i.e. closure difficulties)   
 
         
 
Plumbing problems (i.e. water leaks, insecure fittings etc.)   
 
         
 
Electrical problems (i.e. faulty wiring, insecure fittings etc.)    
 
         
 




         
 
Pest Infestation (i.e. evidence of bats, rats, birds in ceiling)   
 
         
 
Other (State) __________________________           
 
         2.1.3 Material Deficiencies 
      
         
 




         
 
Poorly cured wood fittings (i.e. warped doors, roof timbers)   
 
         
 
Faulty plumbing/electrical fittings (i.e. brand deficiencies)   
 
         
 




         
 
Other (State) ___________________________           
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2.0 Defects Noted (i.e. Deficiencies in Each Category) 
 
        2.2 Type of Building (B) ___________________________________________ 
         2.2.1 Subsurface Deficiencies  
     
         
 
Major crack(s) in plinth/lower superstructure walls   
  
         
 




         
 
Sagging floor 
   
  
  
         
 
Leaning walls 
   
  
  
         
 
Other (State)___________________________            
 
         2.2.2 Construction Deficiencies 
     
         
 




         
 




         
 
Poorly installed windows or doors (i.e. closure difficulties)   
 
         
 
Plumbing problems (i.e. water leaks, insecure fittings etc.)   
 
         
 
Electrical problems (i.e. faulty wiring, insecure fittings etc.)    
 
         
 




         
 
Pest Infestation (i.e. evidence of bats, rats, birds in ceiling)   
 
         
 
Other (State) ___________________________           
 
         2.2.3 Material Deficiencies 
              
 




         
 
Poorly cured wood fittings (i.e. warped doors, roof timbers)   
 
         
 
Faulty plumbing/electrical fittings (i.e. brand deficiencies)   
 
         
 




         
 
Other (State) ___________________________           
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2.0 Defects Noted (i.e. Deficiencies in Each Category) 
 
        2.3 Type of Building (C) ____________________________________________ 
         2.3.1 Subsurface Deficiencies  
     
         
 
Major crack(s) in plinth/lower superstructure walls   
  
         
 




         
 
Sagging floor 
   
  
  
         
 
Leaning walls 
   
  
  
         
 
Other (State) __________________________           
 
         2.3.2 Construction Deficiencies 
     
         
 




         
 




         
 
Poorly installed windows or doors (i.e. closure difficulties)   
 
         
 
Plumbing problems (i.e. water leaks, insecure fittings etc)   
 
         
 
Electrical problems (i.e. faulty wiring, insecure fittings etc)    
 
         
 




         
 
Pest Infestation (i.e. evidence of bats, rats, birds in ceiling)   
 
         
 
Other (State) __________________________           
 
         2.3.3 Material Deficiencies 
      
         
 




         
 
Poorly cured wood fittings (i.e. warped doors, roof timbers)   
 
         
 
Faulty plumbing/electrical fittings (i.e. brand deficiencies)   
 
         
 




         
 
Other (State) ___________________________           
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            3.0  External Works 
      
         
 
Rate the overall quality of External Works Listed (using the Likert Scale )  
 
 
1 = Poor (45 % or below);  2 = Fair (50-55%); 3= Good ( 60-70%)  
  
 
4= Very Good (75-100%) 
     
                     3.1  Soil Drainage (i.e. Manholes; Septic Tanks/Soak-a-ways; sewer ponds) 
 
         
 
Poor 
     
  
 
         
 
Fair 
     
  
 
         
 
Good 
     
  
 
         
 
Very Good 
    
  
 
                     3.2  Rain water drainage facilities (i.e. Spoon drains; Storm water drains etc.) 
 
         
 
Poor 
     
  
 
         
 
Fair 
     
  
 
         
 
Good 
     
  
 
         
 
Very Good 
    
  
 
                     3.3  External water reticulation facilities (i.e. garden taps, pipes etc.) 
  
         
 
Poor 
     
  
 
         
 
Fair 
     
  
 
         
 
Good 
     
  
 
         
 
Very Good 
    
  
 
                     3.4  External electrical reticulation facilities ( generator, wiring, light fittings)  
         
 
Poor 
     
  
 
         
 
Fair 
     
  
 
         
 
Good 
     
  
 
         
 
Very Good 
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                     3.0  External Works (Continued) 
     
         
 




1 = Poor (45 % or below);  2 = Fair (50-55%); 3= Good ( 60-70%)  
  
 
4= Very Good (75-100%) 
     
         
                     3.5  Pavements (i.e. Roads and carpark areas, where applicable) 
  
         
 
Poor 
     
  
 
         
 
Fair 
     
  
 
         
 
Good 
     
  
 
         
 
Very Good 
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CLIENT REPRESENTATIVE’S QUALITY MANAGEMENT SYSTEM ANALYSIS (C1) 
 
Client Organisation’s Name    __________________________________________________ 
Position/Title of Interviewee   __________________________________________________ 
 
Requirement Questions addressed 
1.0 Policy a) Does your organization deal with 
construction quality, and its 
management? 
b) What policies do you have regarding 
quality management, as an 
organisation? 
c) Are such policies governed by law, and 
if so, what law(s)? 
 
2.0 Planning a) What is your organization’s role in 
realizing construction quality 
objectives? 
b) What measures do you have in place to 
enforce construction quality according 
to policy? 
 
3.0 Implementation a) What is your organization’s role in 
supplying, operating, and controlling the 
planned quality processes at both the 
pre-and post-contract stages? 
b) How do you handle both conforming 
and nonconforming outputs at the pre 
and post contract stages? 
4.0 Measurement a) How do you monitor the fulfilment of 
policy objectives? 
b) Do you have means of measuring and 
auditing quality processes, and if so, 
what are they? 
5.0 Review a) How often do you analyse/evaluate 
performance against quality objectives? 
b) Do you have means of determining 
changes needed to policies, objectives, 
measures, targets and processes for 
continuing suitability, adequacy and 
effectiveness of the system? If so, 
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CONSULTANTS QUALITY MANAGEMENT SYSTEM ANALYSIS (C2) 
 
Consultant’s Name   _________________________________________________________ 
Consultant’s Field    _________________________________________________________ 
 
Requirement Questions addressed 
1.0 Standards/Codes  
of Practice 
a) How would you define construction quality, and its 
management? 
b) What Standards or Codes of Practice do you have 
regarding quality management in Construction? 
 
2.0 Planning a) What are the objectives of the Standards or Codes of 
Practice you utilise in quality management? 
b) What measures are in place to fulfil the Standards/Codes 
of Practice? 
c) Do you have plans/processes for achieving quality 
objectives? 
d) Do such plans take into consideration possible risks, and if 
so what measures are in place to handle them? 
 
3.0 Implementation a) How do you supply, operate, and control the planned 
quality processes at both pre and post-contract stages? 
b) How do you handle both conforming and nonconforming 
outputs at the pre and post contract stages? 
 
4.0 Measurement a) How do you monitor the fulfilment of the Standards/Codes 
of Practice targeting quality management in Construction? 
b) Do you have means of measuring and auditing quality 
processes, and if so, what are they? 
 
 
5.0 Review a) How often do you analyse/evaluate performance against 
quality objectives? 
b) Do you have means of determining changes needed to 
policies, objectives, measures, targets and processes for 
continuing suitability, adequacy and effectiveness of the 
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CONTRACTORS QUALITY MANAGEMENT SYSTEM ANALYSIS (C3) 
 
Contractor’s Name __________________________________________________________ 
Contractor’s Registration Category and Grade ____________________________________ 
 
Requirement Questions addressed 
1.0 Policy a) How would you define construction quality, and its 
management? 
b) What policy do you have regarding quality management, as an 
organization? 
 
2.0 Planning a) What are the objectives of your quality policy? 
b) What measures are in place to fulfil the policy? 
c) Do you have plans/processes for achieving quality objectives? 
d) Do such plans take into consideration possible risks, and if so 




a) How do you supply, operate, and control the planned quality 
processes at both pre and post-contract stages? 
b) How do you handle both conforming and nonconforming 
outputs at the pre and post contract stages? 
 
4.0 Measurement a) How do you monitor the fulfilment of policy objectives? 
b) Do you have means of measuring and auditing quality 
processes, and if so, what are they? 
 
5.0 Review a) How often do you analyse/evaluate performance against 
quality objectives? 
b) Do you have means of determining changes needed to 
policies, objectives, measures, targets and processes for 
continuing suitability, adequacy and effectiveness of the 
system? If so, briefly describe them! 
 
 
 
 
